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Between the first examination of raw materials and the final marketing of the 
finished product, there are a hundred and one problems which the camera 
solves more efficiently than anything else. Every year sees new uses for 
photography. Have you checked up Jately to see how modern photography 
can help you ? 

Left, the Kodak Commercial Studio Camera Stand, which enables the 
camera to take pictures from any angle. Indispensable in many Engineering 
and Industrial Departments. 

For all information on Photography in Industry, with special reference to your own 
needs, write, mentioning “ The Engineer,” to Mr. R. F. Alderton, Commercial and 
Industrial Section, 
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, Nothing escapes Photomicrography. Photography Making the wheels go round. The uses of Photo- | When Sir Malcolm Campbell made his land speed 


through the microscope lens reveals, as nothing else can, 
facts about materials or product. Here effectively used 
for Publicity. (Left) Parker nib point; (right) ordinary 
nib point. (Courtesy of Parker Pen Co., Ltd.) 
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the eye or carries so much conviction as a good photo- 
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of acarin motion. (Taken by Bernard Alfieri, Jnr.) 
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record, he coupled a Ciné-Kodak apparatus to the 
dashboard and recorded its readings without taking his 
eyes off the track. How many of your engineering pro- 
blems can cinematography solve ? 
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A Seven-Day Journal 


Producer Gas for Commercial Road Transport 


In a statement issued on behalf of the Coal and 
Carbonisation Industries by the Mining Association 
of Great Britain, it is stated that the war has given a 
great impetus to the development of the gas producer 
as an alternative to petrol and Diesel oil for com- 
mercial transport. The coal and _ carbonisation 
industries, in conjunction with motor manufacturers, 
have been engaged in and are pressing forward 
with a programme of work which falls broadly under 
the heads ; the design of the producer gas equipment 
and the engine, so as to attain a performance com- 
parable with that obtained with petrol; and the 
supply and distribution of suitable fuels. The 
Government has necessarily been interested in the 
problem from the point of view of the replacement of 
imported oil by home-produced fuel during the war. 
It has announced various concessions designed to 
encourage the use of producers and is making available 
to manufacturers a design of producer, one of the 
advantages of which is that it does not require the 
use of a specially dried fuel. The coal and carbonisa- 
tion industries have drawn up, after consultation with 
representatives of the producer manufacturing 
interests, a specification which sets out the charac- 
teristics of fuels for use in existing types of producer. 
Arrangements will be made whereby the central 
research organisation of the industry will be available 
to test fuels which it is intended to produce and 
market for this purpose in order to verify their 
conformity with the specification. The fuel producing 
interests have been and are making every effort to 
increase the quantity of fuels available, but it is 
necessary that road transport operators should clearly 
understand that the carefully selected and specially 
prepared fuels required to meet the specification are 
not available in unlimited quantities. This applies 
particularly to fuels of specially low moisture content 
required for certain types of equipment. It must be 
understood that the supply of fuels for road transport 
has to be dealt with in relation to demand in other 
directions, and in order to conserve supplies it may 
only be possible for the time being to supply fuels 
directly to actual users of vehicles. It is desired to 
make it clear, however, that these are only emergency 
arrangements, and that the longer range programme 
of work referred to above contemplates also the 
provision of a wider range, and consequent increase 
in tonnage of similar fuels, and the development of 
appropriate local distribution arrangements. 


Street Lighting 


Ir. was’ announced in the House of Commons 
recently by Sir John Anderson, that it had been 
found possible to devise a type of low intensity 
street lighting which satisfied the requirements of the 
Air Ministry. The Lighting (Restriction) Order is 
to be modified to permit the installation of the new 
lighting in all areas except those of the East and South 
coasts. In a statement that was subsequently issued 
regarding this matter, it is pointed out that the 
evolution of a type of lighting which would satisfy 
the conditions imposed presented technical problems 
of a novel and difficult character. After a series of 
observation flights carried out by the Royal Air Force, 
the Air Staff is satisfied that the new type of lighting 
does not give assistance to aircraft flying at the 
altitudes at which hostile planes would be likely to 
fly. The Government must, for the moment, reserve 
its decision about the use of this lighting in those 
coastal areas where special defence considerations 
apply. The lighting is necessarily of a very low 
intensity, and gives much less light than the modified 
street lighting which was permitted during the last 
war, In order to ensure that street lighting shall 
not exceed the intensity approved by the Air Staff, 
it will be necessary to require that authorities 
installing it shall use fittings complying with a pre- 
scribed specification. Arrangements have been made 
for the British Standards Institution to issue such a 
specification at once. The new lighting will not, of 
course, become generally available at once, as it will 
necessarily take some time to manufacture the large 
number of fittings required. It is hoped, however, 
that installations will be completed in all towns 
where the new lighting is permitted by February, 
and some streets in Central London were already thus 
lighted by Christmas. 


Property War Risks 


On Monday, December 18th, the report was issued 
of the joint committee convened by the Association 
of British Chambers of Commerce to consider the 
report of the Weir Conference and the Government’s 
statement of policy with regard to the demand for a 
national indemnity scheme to cover war risk to 
property. It will be recalled that the Government 
pledge was that compensation from public funds 





should be on the highest scale compatible with the 
circumstances of the country after, and not before, 
the end of the conflict, and should be in accordance 
with a scale which would make payment in full up 
to a certain limit of loss, and thereafter be graded. 
With many of the views expressed in the Weir 
Conference report, the joint committee expresses 
agreement, but it stresses in the present report the 
need for a mutual indemnity scheme as a means of 
restoring confidence in the greatest of our national 
assets. Such a scheme, it is thought, can form a 
practicable means of supplementing the assistance 
that can be given by the State and preventing any 
part of the burden of damage from resting where it 
may happen to fall. “The undertakings given on 
behalf of the Government,” it is added, “are con- 
tingent and without legal effect, afford no relief 
whatsoever during the continuance of hostilities, 
and any compensation thereunder must be indefinite 
both in amount and in point of time.” ‘The committee 
considers that a scheme should be evolved which is 
supplementary to the State assistance plan already 
promised, and which would entail a compulsory flat 
rate premium of 25 per cent. payable annually during 
hostilities in respect of all properties, on the amount 
for which the properties are insured for fire. On the 
joint committee are representatives of many national 
bodies, including the Federation of British Industries, 
the Chamber of Shipping of the United Kingdom, 
the National Chamber of Trade, the Royal Institute 
of British Architects, and the Law Society. 


The Empire Air Scheme 


THE Dominion Air Training Scheme, which was 
signed last week at Ottawa, aims at achieving two 
objects, namely, the expansion of the facilities already 
existing in the several Dominions for training flying 
personnel and the concentration in Canada of the 
additional facilities required to provide Empire Air 
Forces of overwhelming strength. The result will 
be that both Australia and New Zealand will be able 
to achieve a very large increase in the output of 
fully trained flying personnel, and will also be able to 
send to Canada for advanced training substantial 
contingents of young men who have received ele- 
mentary flying training in their home countries. 
In Canada these young Australians and New 
Zealanders will complete their flying training along- 
side Canadian pupils who have received their ele- 
mentary training in Canada and pupils who have 
been similarly trained in the United Kingdom. 
The centre of the whole scheme is in Canada, whence 
will come the largest number of pupils to be trained. 
The bulk of the aircraft required will be provided by 
the United Kingdom, but each Dominion will 
contribute locally-made aircraft to an increasing 
extent from its own resources. The administration 
of the joint training programme in Canada will be 
carried out by the Canadian Government. The 
organisation and executive command of the training 
schools in Canada will be entrusted to the Royal 
Canadian Air Force. A Supervisory Board will be 
established in Canada which will supervise the 
financial administration of the scheme and have the 
oversight of progress. The Board will be under the 
chairmanship of the Canadian Minister of National 
Defence, and will include the Canadian Ministers of 
Finance and Transport, representatives of the Govern- 
ments of the United Kingdom, Australia, and New 
Zealand, and the Chief of the Canadian Air Staff. 
The representatives on the Board of the Govern- 
ments of the United Kingdom, Australia, and New 
Zealand will report to their own Governments re- 
garding the progress of the joint training programme, 
and will be free to visit any station at any time, and 
to make suggestions. Agreement has been reached 
as to the apportionment of the cost, the United 
Kingdom contribution taking the form of the supply 
of the bulk of the -many thousands of aircraft 
required. 


The Royal Army Service Corps 


WE recently visited a large depot of the Royal 
Army Service Corps which is particularly concerned 
with the reception and delivery of new vehicles to 
units, the repair overhaul of vehicles, the building of 
special bodies, and the purchase and inspection of 
parts and components. A wide range of vehicles is 
dealt with, including motor cycles, ambulances, fire 
engines, pontoon carriers, field offices, field work- 
shops, staff cars, X-ray vans, and a variety of other 
vehicles. Most of the smaller vehicles and their 
bodies, motor cycles and components are delivered 
by rail and distributed to the different parts of the 
depot in a private siding by an oil-engined shunting 
locomotive. A large number of impressed vehicles 
are converted for war purposes at the depot, and its 
efficient organisation may be appreciated by the fact 





that within twenty days of the outbreak of hostilities 








some 700 impressed vehicles had their bodies removed 
and replaced by ambulance bodies. Each group of 
56 vehicles despatched includes its own mobile 
workshop which is capable of carrying out repairs 
and overhauls to all but the most seriously damaged 
vehicles. These workshops are rapidly and easily 
set up, and their equipment includes small machines 
for handling a wide range of work, a large store of 
small spare parts, an electric welding outfit, a forge, 
a spray painting outfit, &c. The various tools are 
electrically driven, the current being supplied by a 
dynamo coupled to the gear box of one of the lorries. 
A large well-equipped workshop at the depot deals 
with the repair and overhaul work, whilst a number 
of other shops are engaged on the assembly and 
equipment ‘of special vehicles. The personnel of 
the corps is recruited from the skilled trades, and 
there are at present a large number of vacancies for 
tradesmen of all kinds. 


Rail Rolling Stock for the B.E.F. 


Ir is announced that the Ministry of Supply has 
placed orders for locomotives, rolling stock, and 
materials for the permanent way valued at £9,750,000 
with British locomotive and goods wagon builders. 
Orders have been placed with the Locomotive 
Manufacturers’ Association for 240 goods engines 
of the 2-8-0 type, and with the Carriage and Wagon 
Builders’ Association for 10,000 covered goods wagons 
of 20 tons capacity each. The locomotives and goods 
wagons are to be used overseas on certain sections of 
the French railways operated by the British Expe- 
ditionary Force. We are informed that the cost of 
the locomotives and wagons will be about £8,000,000, 
and that approximately £1,750,000 worth of per- 
manent way equipment and various handling plants 
for docks have been ordered. The locomotive and 
wagon builders Associations will apportion the 
orders amongst their members according to the 
capacity available of each member. In making 
delivery arrangements, the Ministry of Supply has 
left manufacturers a sufficient margin of productive 
capacity to provide for general export trade require- 
ments. For a large number of men in the locomotive 
and wagon building trades these new orders will 
provide work for some time, and after the end of the 
war the vehicles will be suitable for use upon the 
lines of the British railway companies. A number of 
locomotives belonging to the British railways have 
already been shipped to France. 


Arc Lamp Carbon Pool 


UNDER the chairmanship of Sir Sydney Chapman, 
K.C.B., C.B.E., there has been formed a body known 
as the British Are Lamp Carbon (War Emergency) 
Pool, brought into being to ensure equitable distri- 
bution of carbon supplies. It is estimated that there 
are more than 100,000 consumers of arc lamp carbon, 
and to meet their demands the manufacturers must 
have at least eight weeks’ notice of their require- 
ments. To ensure an equitable distribution to 
consumers through their usual suppliers and at the 
same time utilisation to the full of the output available 
of the several factories, the agreement of the Ministry 
of Supply was sought and obtained for the setting 
up of a trade committee comprising representatives 
of Charles H. Champion and Co., Ltd., the Ship 
Carbon Company of Great Britain, Ltd., the Morgan 
Crucible Company, Ltd., the General Electric 
Company, Ltd., and Henrion Carbons, Ltd., under 
the independent Chairmanship of Sir Sydney Chap- 
man. With the scheme proposed, co-operation 
from the consumers’ end will begin by each consumer 
supplying certain details as to his present stock, his 
expected consumption, the arc lamps he has in use, 
and alternative types or sizes of carbons, if any, that 
could be used in the event of shortage in any particular 
direction. It will, in fact, be the intention that the 
carbon consumer shall state his own ration needs and 
assist in providing the means whereby the share of 
carbons to which in equity he is entitled may be made 
available to him. No attempi will be made in any 
such scheme either to interfere with, or in any way to 
influence, the channel of supply through which the 
consumer normally obtains his carbons. On the 
contrary, the British Are Lamp Carbon (War 
Emergency) Pool has, during many weeks of careful 
consideration, kept steadily in view the prime reason 
for its existence; namely the prompt, and, above all, 
the equitable distribution of available carbon stocks. 
To bring such a scheme into being, it is first necessary, 
for purposes of determining stocks available and 
deciding upon manufacturing programme, to announce 
a date for the first rationing period which has been 
fixed for February Ist, 1940. For a period prior to 
this date all carbon supplies as between manufacturers 
and suppliers will normally cease in order that stock 
may be taken of the situation. 

G 





630 


THE ENGINEER 


Dec. 29, 1939 








Deer Isle-Sedgwick Bridge in Maine 





GGEMOGGIN-REACH is a deep and much- 
used coastal channelway, about 10 miles 
long and with a maximum width of more than two 
miles, that links Penobscot Bay with the Atlantic 
Ocean—incidentally separating Deer Isle from 
the neighbouring mainland of the State of Maine. 
Deer Isle is the largest of a numerous group of 
islands that form a staggered barrier on the east 
and south, between Penobscot Bay and the 
open sea. Eggemoggin Reach has imposed a 
partway isolation upon Deer Island and hampered 
free intercourse with the mainland whenever fog, 
stormy weather, or floating ice has made it difficult 
or hazardous to operate the ferry that up to recently 
was the means of transporting passengers and 
vehicles between Deer Isle and the landing at 
Sargentville, on the north shore of the Reach. 
The Deer Isle-Sedgwick Bridge is so named 


6% % Gradient 


ingenuity and resourcefulness of the contractor’s 
organisation. 

From end to end of the steelwork, including 
the north anchorage at Sargentville, the crossing 
has a total length of 2509ft. ; and at both ends an 
embankment connects the bridge to sections of 
new roads that are tributary to established motor 
highways leading to and from Sedgwick and Deer 
Isle. The approach viaduct at the northern end 
of the bridge has a length of 130ft., while the 
southern approach viaducts, which cross a stretch 
of shallow water and have the southern cable 
anchorage between them, have a combined length 
of 293-5ft., and are made up of continuous plate- 
girder spans each 65ft. in length. The suspension 
spans and the viaduct spans carry a roadway 
20ft. wide between curbs ; and along each flank 





of the roadway is a narrow plank emergency 
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high tide for 200ft. at midlength. This placed the 
roadway at the centre of the span at an elevation 
of 98-7ft. above the datum of mean sea level. 
The required underclearance was obtained by 
giving the suspended structure the rather steep 
approach grades of 6-5 per cent., with a central 
vertical curve 400ft. long at midlength of the main 
span. The arrangement permitted comparatively 
short approach viaducts and, to that extent, 
contributed to substantial savings. 

Each of the legs of the two main towers is made 
up of two wide flanged 36in. beams, spaced 5ft. 
apart parallel with the axis of the bridge, and the 
flanges of the two beams are interconnected by 
heavy batten plates and double-angle lacing. 
The two legs of each tower are tied together with 
double-web transverse girder strats, 7ft. high 
and spaced vertically at intervals of from 31ft. 
to 36ft. apart. The plate webs have been per- 
forated to add to their architectural effect ; and 
there are two narrow parallel vertical members, 





which extend centrally between the legs from the 
|strut above the roadway portal up to the top 
portal. These contribute in a degree to the 
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LITTLE DEER ISLE 
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GENERAL ELEVATION OF THE DEER ISLE—SEDGWICK 


because of the two interested townships in the 
same county that are principally responsible 
for the fine new structure that spans Eggemoggin 
Reach. The two points directly connected are, 
however, Sargentville in Sedgwick Township and 
Little Deer Isle within Deer Isle Township. Little 
Deer Isle and Deer Isle have been linked by a 
motor causeway for some years. The bridge has 
been built where the open water between the 
mainland and the island opposite is less than half 
a mile wide ; but that navigable passage is deep, 
has a normal tidal range of 10-2ft., and is exposed 
to the full force of the severest of the coastal 
storms. 

The bed rock underlying Eggemoggin Reach 
on the line of the crossing is inclined from both 
shores toward the centre of the channel, and has 
general] slopes of 1 in 2-6 to 1 in 1-9. The rock 

















sidewalk. The two main towers rise to a height 
of 213-25ft. above mean sea level ; and from those 
towers are hung the two main cables, each of 
which has a diameter of 7-5in. Each cable 
is made up of nineteen bridge strands 1-5in. in 
diameter, and the steel wire is galvanised. The 
two main cables parallel each other 23-5ft. apart 
on centres ; and from each cable, at 28ft. intervals 
longitudinally, are arranged the suspenders— 
each of which is ljin. in diameter, and is a 
seven-strand, galvanised steel bridge cable, with 
its two parts looped over a cast-steel band and 
secured at its lower ends to the two sides of 
the top flange of the appropriate stiffening girder 
of the suspended span. Both the strands of the 
two main cables and the lengths of the multiple 
suspenders were pre-stressed, measured to accurate 





prescribed lengths under their ultimate dead- 
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SUSPENDER CONNECTION. 


“THE EnGineer” 


HALF SECTION AT FLOORBEAM 
BETWEEN SUSPENDERS. @ 


CROSS SECTION OF BRIDGE AND DETAILS OF SUSPENDERS 


carries an overburden ranging from 2ft. to 14ft- 
in thickness, made up variously of an upper course 
of soft mud and a deeper but shallow stratum 
of compact hardpan. The physical circumstances 
and the need of economy dictated the adoption 
of a suspension bridge ; and, as primarily suggested, 
the first plans showed a bridge with an 800ft. 
central span and two side spans each 400ft. in 
length. That would have required the two main 
tower piers to be sited in water 75ft. and 125ft. 
in depth, respectively. The building of founda- 
tions for those piers would have been fraught 
with grave hazards in stormy weather; and, 
accordingly, the design was modified by lengthen- 
ing the central span to 1080ft., so as to bring 
the main tower piers nearer the two shores and 
into considerably shallower water. Even so, as 


we shall see presently, there were actual and 
potential difficulties that were offset by the 





load stresses, and then socketed to those lengths 
so that there would be no need later of adjustments 
in the field. As can readily be conceived, these 
precautions obviated much trouble and vexation 
during the construction of the bridge. Wherever 
small adjustments were required on the main 
cable strands after they were in place and connected 
to the anchorages, the work was done readily 
by turning the sleeve nut that secures each strand 
socket to its given anchorage rod. The arrange- 
ment was similar to that used on the two suspension 
spans of the Thousand Islands crossing of the 
St. Lawrence River, which was described in 
THE ENGINEER at the time of opening that link 
between Canada and the United States. 

Because of the character and the volume of the 
water-borne traffic threading Eggemoggin Reach, 
the Government required that the central span 
should have an underclearance of 85ft. at mean 
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rigidity of the tower and, at the same time, increase 
the generally harmonious lines of the structure. 
Struts and diagonal bracing below the span serve 
to transmit wind stresses to the top of the main 
ier. 
: A floating derrick was used to erect each tower 
up to a height of 78ft. above the respective pier 
top, and from that elevation to the top of each 
tower the erection work was carried to completion 
by a creeper traveller—the traveller being made 
up of two viaduct girders, placed parallel and tied 
together temporarily by suitable lacing. The 
traveller was placed in the centre of the tower 
structure on the offshore side and equipped with 
purchases to raise it as erection proceeded. At 
the top of the traveller a hammer-head, formed 
of a suitable length of girder framing, projected 
far enough beyond the shoreward face of the 
tower to give a clear way for the hoisting gear 
used in raising an assembled tower section to its 
place in that structure. Each tower section, 
including the parts of both legs, was assembled 
on a timber frame catilevered out from the base 
of the tower and at a height that would permit 
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the use of a derrick boat for the work. Each 
assembled section weighed 35 tons or more, and a 
section was put together and raised to its assigned 
place in the tower in the course of a day. 

After the main cables were strung and the 
suspenders attached to them, the work of con- 
structing the side spans and the main span was 
begun. The procedure adopted was one that so 
distributed the progressive loading of the cables 
at the side spans and the main span that there 
would be no development of undue stressing of 
either the towers or the masonry connections. 
This was achieved by first erecting centrally 
the girders for half the length of the main span, 
and simultaneously each side span was extended 
for half its length offshore from its given supporting 
cable bent. With that stage completed, the 
main span was carried to its junctions with the 
two towers, and then the two side spans were 
extended to the same points. The stiffening 
members are plate girders 6-5ft. deep; and the 
floor system of the suspended span consists of 
framed 24in., 74 lb. transverse beams that are 
spaced 7ft. apart on centres. Upon those cross- 
beams are laid longitudinal reinforcing panels 
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covered with concrete to a total depth of 4-5in. 
The reinforcement is said to be exceptionally 
light for the measure of stength imparted by the 
steel. 

Regarding this modern trend toward light- 
weight floors in bridges, and, in the cases of sus- 
pension spans, the increasing adoption of shallow 
stiffening trusses or the employment of stiffening 
girders instead of trusses even for long-span bridges, 
a condition is likely to develop that may be 
disquieting to timid passengers or to persons 
unacquainted with the assured strength of such 
structures. Such spans, especially those having 
steep grades, when exposed to gusty winds blowing 
from certain quarters and striking under the 
floor, are likely to undulate. This movement 
may be upward at one quarter point and in the 
opposite direction at the other quarter point, 
with reversals in the side spans. This may happen 
































Corporation, was given considerable freedom in 
developing an alternative method for doing the 
required work. Each of these piers is bonded 
to bedrock ; and the fundamental feature of each 
pier is a rectangular solid block of concrete 59-5ft. 
by 27ft. in plan, with the top of the base of the 
south pier at El.-25 and the top of the base of the 
north pier at El.43. The heights of the sides 
of the two bases vary because of the slope of the 
rock and the depth of the rock at the two sites— 
the average of the heights for both of these sub- 
structures being 28-5ft. On top of each of these 
blocks there is a distribution slab of reinforced 
concrete that has a height of 10ft. and is made up 
of two oblongs, each measuring 17ft. by 24ft. 
in plan, and spaced 38ft. llin. apart on centres, 
that are tied together by a monolithic strut 12ft. 
wide in cross-section, 10ft. high, and 21ft. 1llin. 























long. From each of the end blocks of this dis- 
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GENERAL DESIGN 


even though the span is satisfactory in all respects 
when under a heavy live load alone, but the 
undulations are objectionable or unpleasant to 
many travellers. Such movements can _ be 
prevented by the simple expedient of bracing 
each stiffening girder to the cable at the middle 
of the main span and by the addition of diagonal 
stays extending from the ends of the stiffening 
girders to a few points on the main span cables 
near each of the towers. This has been done on 
the Deer Isle-Sedgwick Bridge, and the added 
cost is something less than $5000. 

The substructures for the several approach 
piers were easily built because the sites for all of 
them are bared at low water and none of the work 
necessitated extensive cofferdamming in order 
that the concrete might be poured in the dry. 
The two offshore piers for the two main towers, 
however, presented radically different problems, 


tribution slab, and tied into it by reinforcing 
metal, rises a reinforced concrete cylinder 14ft. 
in diameter that is carried to El.+25, where it is 
cross-tied to the companion column by a reinforced 
concrete strut, arched on its under-side, that has a | 
vertical thickness at its centre of 10ft., and a/| 
transverse dimension of the same magnitude. 
The internal diameter of each of these columns 
is 10ft.—the walls being 2ft. thick ; and embedded 
in their solid tops to a depth of 17ft. 6in. are the 
heavy bolts by which the base structure of the 
associated tower is secured to the pier. 


tower piers called for steel sheet-pile open coffer- 
dams to be built at each pier site, sealed at their 
bottoms with a course of tremie-poured concrete so 
that all other concrete for the piers could be 
poured in the dry after the cofferdams were un- 
watered. The tidal range, strong currents, deep 





and the contractor, the Merritt-Chapman & Scott 


water, and the likelihood of coastal storms and 
























OF MAIN PIERS 


The original plan for the construction of the 





heavy waves were initial deterrents to proceed ywoeding 
of 


along the lines. mentioned. The severity 
winter weather in that section of the seaboamd- 


of Maine presented another handicap; and be 
the contractor it was evident that winter work ~~ 


would entail heavy expense, and be exposed to 
serious hazards to life and property. To save 
time, and to permit preparatory work to be carried 
on energetically during the winter months, the 





COFFERDAM READY FOR LOWERING 


contractor elected to construct cofferdams of 
steel sheet piling that, when assembled, could, 
with the equipment at his disposal, be lowered 
bodily on to the rocky water-bed after having their 
bottom edges cut to fit the conformation of each 
rocky site. The advance work required to carry 
out this programme was done on Staten Island, 
New York, at the contractor’s plant, and the 
fabricated parts for the two cofferdams, with 





ASSEMBLED CROWN SECTION OF TOWER 


other essential materials and equipment, were 
eventually placed aboard the contractor’s sea- 


going floating derrick ‘“ Monarch,’ which is 
capable of handling unit loads of 250 tons. That 


vessel, on a single trip, carried the fabricated 
cofferdams to the bridge site, where she remained 
at a convenient station until the completion 
of the work for which she was needed. She 
arrived there early in the spring of 1938. The 
contract specified that one main pier should be 
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completed on or by June, 1938, and that the 
second pier should be ready by August Ist follow- 
ing. The contract had been signed on December 
3rd of the preceding year. The adopted arrange- 
ment permitted the excavation needed at the two 
sites to be done also in the early spring and without 
the hampering restrictions of doing the dredging 
through small openings in the interior framing 
of a cofferdam, as originally contemplated. The 
overburden was cleared away well beyond the 
pier areas, and divers were sent down to clean 
the rock by high-pressure jets and to ascertain 
the character of the rock and the condition of 
its surface. The rock was found to be very 
hard, irregularly stepped, and rough, and, as 
previously discovered by soundings, to have a 


more or less pronounced slope toward mid-channel.+ 


Each cofferdam, in plan, had over-all dimensions 
of 63ft, by 30-5ft. and its walls were formed of 
vertically arch-web steel sheet piling 
of 27 Ib. sections—the tops of the piles being 
flush. Internally, each cofferdam was stiffened 
by two complete tiers of horizontal trusses placed 
vertically 16ft. apart, and the trusses had a 
width of 6-5ft. A third partway truss braced the 
lower section of the deep side of each cofferdam. 
The trusses were built of 10in. beams and 
channels for the main framing and diagonally 
braced also with 10in. ship channels. On the 





CREEPER TRAVELLER ERECTING TOWER 


outside, at the same elevations as the interior 
trusses, the cofferdams carried wales of 10in. 
steel beams that were bolted, through the sheeting, 
to the inside framework, and all the framework 
was bound together by bolts. The sheet piling 
was tied together by 6in. welds at a level of about 
lft. above the lower tier of bracing. At the four 
interior corners of the trusses were fitted four ad- 
justable steel spuds that served as supports for a 
caisson when it was being landed in place on the 
bedrock. In lifting and lowering the caisson, a 
four-part sling, with toggle hooks, was used—the 
sling being connected eccentrically because of 
the unbalanced walls of a cofferdam. Completely 
assembled, each cofferdam weighed approximately 
135 tons. 

Before either of the cofferdams could be made 
ready for lowering at its given site, the area on 
which it was to be seated had to be prepared 
and accurately measured for contours and profiles 
at all points of contact between the rock surface 
and the peripheral edge of the cofferdam. When 
a pier site was bared to rock and the four corners 
located, then four holes were drilled, dowels 
inserted, and wire strung to outline the perimeter 
of the base block of the pier. Next, the contours 
and profiles were determined by a sounding 
rod in the form of an 80ft. steel derrick boom 
that weighed 8 tons and was hung from a floating 
derrick. On the upper part of the boom was 
attached a level rod, and, with the aid of both 
stadia and levels, readings were taken from the 
shore that obviated errors that might otherwise 
have been introduced by changes of tide and rough 
water. The soundings were made at both sites 
on a 5ft. grid, and along each perimeter at Ift. 
intervals and the readings duly recorded. The 





data made it possible to establish exactly the 
profile of the bottom edge of each cofferdam. 

Successively, each cofferdam was assembled 
on blocks on a barge at a cove near the bridge 
site ; and at the proper time the barge was towed 
out into the fairway and precisely moored directly 
over the pier site, with the floating derrick 
“* Monarch ” laid alongside and anchored.’ Range 
poles were erected at the ends of the cofferdam to 
facilitate exact lining from shore stations; and 
with everything in readiness the “‘ Monarch ” 
lifted the cofferdam clear of the barge, which was 
moved from under, and then the cofferdam was 
carefully lowered into the water and down to 
its place on the submerged rock. One of the 
cofferdams seated perfectly, but the other structure 
had to be lifted out after lowering to the water 
bed and a short section burned away to make 
it fit over a projecting rock that had been missed 
when the soundings had been made. 

Even though the carefully made series of 
soundings and the close examination by divers 
disclosed that the rough and irregular rock surface 
at each pier site was admirably suited by nature 
to make a satisfactory bond with the tremie- 
poured concrete of a pier base block, still the 
contractor, to make sure of a perfect anchorage, 
arranged groups of steel dowels wherever the slope 
of the rock was in excess of 1 on 1-75 ; and a dowel 
for every 8 square feet of that sloping surface 
was provided. Each dowel was 2in. in diameter 
and 4ft. long, and half of its length was inserted 
in a drill hole that was then grouted with neat 
cement. Thirty such dowels were fitted in the 
rock underlying the north main pier and 75 
dowels were placed in the rock beneath the south 
pier foundation. 

When a cofferdam was landed on the rock and 
the required dowels placed by divers, then bags 
filled with dry-batched concrete were set close 
against the outer toe of the structure to form a 
seal against the escape of the tremie-poured concrete 
that was to fill the cofferdam. With everything 
ready, each cofferdam, in its turn, was filled by 
continuous pouring with about 1785 cubic yards 
of concrete—a floating mixing plant being used 
for the work and the concrete deposited through 
spouting from an elevated hopper. The concrete 
for the distribution slab of each pier substructure 
was similarly poured within steel forms, con- 
structed by the contractor, and so braced internally 
by horizontal trusses that that metal provided 
all essential reinforcing when enveloped by the 
concrete. Each slab form with its reinforcing 
weighed 30 tons; and partly embedded in each 
oblong section of a slab was a length of cylindrical 
steel form, built of half-inch plating, and having a 
diameter of 14ft. This form projected 3ft. above 





the top surface of the distribution slab and was 
flanged at its top to connect with the remainder 
of the form for a pier column that would extend 
up to the prescribed height above the mean sea 
level. As a completed column was to be armoured 
with wrought-iron plating from El.-—8 to El. 8, 
the form cylinder for each column throughout that 
vertical range of 16ft. was constructed of wrought 
iron and at suitable intervals internally braced 
with rings formed of angles. Above El. 8, the 
forms were of steel. When a column form was 
fully erected, then it was unwatered, the required 
bar reinforcing metal was set up within the 
cylinder, and the work completed by pouring 
the column concrete in the dry, as required by the 
contract. The forms for the pier shafts and 
connecting arches were carefully designed and 
built by the contractor at his yard in New London, 
Connecticut, and the work of erecting them in the 
field was thereby so simplified that rapid progress 
could be made when once the construction of 
the tower piers was taken in hand. The contract 
price for the substructure work was $358,765, and 
the work was completed within the specified time. 

The entire superstructure was provided under a 
single contract held by the Phoenix Bridge 
Company, Phoenixville, Pa., at a unit cost of 
$450,850. The structure was designed and its 
erection supervised by Messrs. Robinson and 
Steinman, consulting engineers, New York City, 
with Mr. R. M. Boynton in charge of design and 
Mr. D. G. Letourneau as resident engineer at 
the bridge site. For the Merritt-Chapman and 
Scott Corporation, Mr. Frank W. Barnes was 
construction manager and Mr. William Denny 
was the superintendent. The Phoenix Bridge 
Company was represented by Messrs. J. R. Lam- 
bert, chief engineer, J. F. Kinter, superintendent 
of erection, and H. A. Archinal, superintendent. 

Referring to the procedure followed in the cases 
of the two main piers, Mr. Holton D. Robinson, 
one of the members of the firm of consulting 
engineers, has pointed out that the method 
employed permitted large-scale prefabrication and 
assembly during winter months when work at 
the site might have been hazardous, and also 
made it possible to utilise certain heavy equipment 
which the contractor owned and could bring 
into service to aid him in his work. But, as 
Mr. Robinson stresses :—*‘ It does not necessarily 
indicate a cheaper method of construction ; 
on the contrary, it emphasises the need of studying 
each construction project in detail, making allow- 
ance for all general conditions, and then selecting a 
method, old or new, which the study indicates 
will prove the most economical.” 

In addition to the accompanying engravings we 
give four illustrations of the bridge on page 640. 
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(Continued from page 610, Dec. 22nd) 


| ee concluding this series of articles an account 
is given of some of the safeguards adopted to 
render the systems themselves immune from 
failure. From the very earliest days of power 
signalling it has been a recognised principle that 
any failure of the power supply should cause 
signals to revert to the danger position, so that a 
false clear could not be obtained by mischance. 
Nowadays, under the stress of modern traffic 
requirements, precautions against failure are con- 
considerably more elaborate, and altogether wider 
in their scope. In addition to power supply 
failure, one has to guard against mechanical or 
electrical defects in apparatus, operating mistakes 
on the part-of signalmen, and errors of judgment 
or misreading of signals by footplate crews. In 
the case of signalmen the lever and track locking 
provides an all-embracing safeguard against the 
setting-up of dangerous conditions, but with 
modern power signalling considerable delay can be 
caused through incorrect routeing, or inattention to 
the illuminated diagram. The question of engine- 
men’s mistakes introduces the big subject of auto- 
matic train control. 

The necessity for safeguarding against possible 
failures of apparatus has resulted in a large 
number of “ proving’ devices being included in 
power signalling layouts. As an example: the 
lever interlocking on a frame is in many cases 
conditional—dependent upon certain levers being 





normal, and others reversed. Now in the case of 
motor-worked points it is very important to prove 
that the motor has actually responded to the 
movement of the lever, and so an indication or 
check lock is introduced which prevents the lever 
being put fully home in either the normal or reverse 
position unless the point machine has completed 
its job and the actual switch blades are electrically 
proved home against the stock rail. While the 
lever is held in the “check” position—almost 
home, but not quite—the other levers that are 
concerned by its movement are held locked. With- 
out such a provision it is quite possible that the 
points might fail to close by a small amount, as a 
result of the presence of a stone or some such 
obstruction ; the lever could be put right home 
and signals lowered for a train to pass with the 
points in a most dangerous position. 

Quite apart from the check locking of levers it 
is desirable to give the signalman a definite 
indication that the function operated has responded 
correctly. For points small letters N or R, as the 
case may be, are illuminated on a panel behind the 
lever ; with colour-light signals the lighting up of 
coloured glasses shows whether the actual signal is 
displaying red, yellow, double-yellow, or green. 
In the latest power frames this indication panel is 
made integrally with the locking frame itself, but 
all-power layouts are not the only ones where it is 
necessary to give visual proving of the action of the 
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points or signals. With a semaphore signal, 
whether mechanically operated or not, the signal- 
man can usually see from his box whether it has 
functioned correctly ; with colour-lights it is not 
always so, and accordingly visual indication is 
provided, often in the form of light repeaters 
arranged on a shelf behind the mechanical signal 
levers. 

With the aspect showing in each colour-light 
signal repeated in the signal box the failure of a 
lamp would be quickly noted by the signalman, but 
not perhaps before some bewilderment had been 
caused to a driver through his encountering a 
signal showing no indication at all. In the case 
of automatic signals still more serious trouble 





effects of a derailment, or a pair of bolted points 
being trailed through on the wrong line. The 
layout of the rodding must be so arranged that 
any smashing of the switches, or buckling of the 
stretcher bars results in open circuiting of the 
electrical proving contacts. The signal control 
circuits are taken through these contacts, and it is 
easy to imagine the grievous consequence of a false 
indication existing. Further, it must not be left 
out of consideration that points lying in their 
normal position might, as a result of a mishap, 
have their connecting so distorted that a false 
reverse indication would be set up, although the 
independent proving of each switch blade makes 
this a remote possibility. Despite all the care 





signalman to restore his lever while the train is 
passing over the track circuit the occupancy of 
which causes the signal to return to danger; the 
man can tell the correct time to do this by watching 
his illuminated diagram. If he fails to do so at the 
right time the lever becomes “ backlocked ” and 
cannot be restored at all. Attention is thus drawn 
to his negligence, for the lever cannot be freed 
without calling in the maintenance staff. It need 
hardly be added that the signal itself remains at 
danger all the time. 

Another feature, introduced to prevent a signal- 
man making a hasty attempt to cover a mistake in 
operation, is that known as approach locking. It 
also is applied to signal control. Where a signal, 





FIG, 26—ELECTRIC TRAIN STOP MACHINE 


might occur, since a signal that ought to be 
showing danger might remain extinguished for 
some time ; on this account various arrangements 
for proving the lamp is alight have been put into 
use. One system introduces a definite control 
into the aspects displayed by the signals in rear. 
Should the lamp in the red aspect of a signal burn 
out, it is arranged that the signal next in rear, 
instead of showing single-yellow, as would normally 
be the case, shows red; the train is therefore 
stopped before it reaches the faulty signal. At the 
same time an alarm is set going in the nearest signal 
box so that the maintenance staff is advised and 
can take the necessary action. Another system 
provides safeguarding in a different way, and a very 
simple one at that. The signals are fitted with 
double-filament lamps ; the main filament, which 
is normally used, is in true focus with the optical 
system, and if this should fail the auxiliary fila- 
ment, slightly out of focus, is automatically cut in, 
and gives a reduced light. There is sufficient 
difference between this light and the normal one 
to ensure the failure being noticed in the ordinary 
course of daily maintenance. 

The instances in which provision has to be made 
against possible mechanical failures are almost 
entirely confined to train-stopping machines used 
on the London underground railways, and lines 
where services of comparable intensity are run. 
If a driver misjudges his distance and overruns a 
signal the trip arm of the train stop may be struck 
a hard blow, by the trip cock on a train travelling 
at 30 m.p.h., or faster. Modern types of train 
stops are designed so that the arm is capable of 
withstanding the shock of being hit by a train 
travelling at 70 m.p.h., but, nevertheless, some 
unseen flaw in the material might result in a 
fracture under such severe conditions. The 
breaking away of even a part of the trip arm at 
once opens up the most dangerous possibilities, 
since a train might overrun without being arrested 
while the mechanism was in the “ stop” position. 
Accordingly a proving device is attached to the 
extremity of the arm, which, in the event of the 
arm being wholly or partly carried away, prevents 
the making up of certain vital circuits, and puts 
the signal next in rear at danger. A similar kind 
of precaution is used in connection with electric 
locks, for levers in mechanical locking apparatus, 
and also for facing points. Under certain con- 
ditions it is deemed necessary to prove electrically 
that the locking plunger is home, and the func- 
tioning of certain operational circuits is made 
dependent upon this condition being fulfilled. 

With so much depending upon the accurate 
proving of the switch blades in point layouts careful 
attention has to be given in design to the possible 





taken in design cases have occurred where, through 
some extraordinary freak of circumstances, switches 
have been smashed and the detection circuits have 
remained unbroken ; fortunately such mishaps are 
usually of a kind to command immediate attention 
by operating and engineering staffs, and the 
danger of signalmen attempting to run traffic over 
the damaged track is very small. 

From safeguards against failures of apparatus 
and material we pass on to consider some safety 
devices designed to guard against signalmen’s 
errors. First among these is a feature—funda- 
mental in modern power signalling—included in 
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FIG. 28—G.W.R. AUTOMATIC TRAIN CONTROL 


the control of signals; it applies equally to 
electrically worked semaphores and colour-lights. 
Although the clearing of a signal from the 
“ danger” to the “all-clear ” indication is con- 
trolled by, the signalman the restoration of the 
signal to the danger position is done automatically 
by the passage of the train over certain track 
circuits. If the foregoing were the sole elements 
in the control of the signal indication the signal 
would clear again after the train had passed the 
particular track circuits, should the signalman 
through inattention or preoccupation omit to 
restore the lever to its normal position. A “ stick ” 
feature is therefore included, which compels the 





FIG. 27—CONTINUOUS INDICATION CAB SIGNAL 


with a route indicator working in conjunction, 
reads over diverging points a signalman might 
easily set up the wrong route, as a result of some 
misunderstanding. The train would duly ap- 
proach, and the driver seeing that he was wrongly 
routed would most likely whistle repeatedly. The 
signalman realising his mistake might attempt to 
put things right without delaying the train ; 
restore the signal to danger, shift the points, and 
pull off again for the correct route, all while the 
train was still on the move. Under the unusual 
circumstances it is quite possible that the driver 
would be unable to stop, and there is quite a chance 
that the locomotive might strike the switches while 
they were in the act of moving. 

To prevent such a thing happening approach 
locking is applied to the signal control, through a 
track circuit extending for a certain distance in 
rear of the signal ; once the locomotive has entered 
upon this “approach track” the signal lever 
cannot be fully restored. The length of the 
approach track varies greatly at different locations, 
since it depends upon the ruling speed of the fastest 
trains. In passing, however, it should be men- 
tioned that immediately the signal lever is moved 
from the fully reversed position the signal itself 
goes to danger even though the lever is back- 
locked. It is realised that an error of routing is, 
under certain circumstances, understandable, and 
as such is not to be classed with the failure of a 
man to restore his lever after the passage of a train. 
It is therefore usually arranged to provide a means 
whereby the signalman can extricate himself 
without calling in outside aid. By pressing one 
of a series of buttons a release can be obtained, 
but only after a certain time has elapsed; this 
time is long enough to ensure that the train has 
come to a stand. The time element in the release 
circuit is obtained through contacts operated by a 
clockwork mechanism. Many other safety features 
are introduced into power signalling control circuits, 
but the above are two of the most important and 
are indicative of the kind of operational problem 
set to the signal engineer. 

Coming finally to the matter of safeguarding 
against the mistakes of enginemen one is im- 
mediately confronted with a problem far greater 
and more complex than either of the previous two. 
Questions of psychology enter into it, and in the 
space available nothing more than a broad outline 
of the general trend of development can be given. 
Here, for the only time in these articles, reference 
is made to foreign practice. Owing to the freedom 
in this country from accidents that have been 
caused by drivers passing signals at danger, British 
progress in automatic train control has been 
slower than that made in countries whose record 
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has not been so happy; consequently, when the 

“accelerated services introduced in the last few 
years before the outbreak of war brought the 
matter into some prominence it was only natural 
that attention turned towards existing systems on 
the continent of Europe, and in America. 

Grouped under the one broad heading of Auto- 
matic Train Control there are three well-defined 
systems, differing from each other mainly in the 
nature of the control exercised over the train, 
and in the indication given to the driver inside the 
engine-cab. These varieties are : 

(1) Brake application, no cab signal of any kind, 
as used on the London underground lines and 
similar services, and on the German State Railway. 

(2) Brake application with cab signal, either 
audible, visual, or both, as used on the Great 
Western Railway. 

(3) Cab signalling only, as on the Pennsylvania 
Railroad, and on the French National Railways. 

There are important sub-divisions of each main 
class depending upon the track location where 
brake application is made; these variations are 
due to the different types of traffic to be catered 
for. For example, the system developed on the 
Londen underground lines, and adopted later in 
several other important suburban electrified areas, 
is based purely upon the stop signal. A train- 
stop machine is placed in the track exactly abreast 
of each stop signal, and if a train overruns a full 
brake application is made; the driver can do 
nothing to avert this, and the brakes cannot be 





FIG. 29—A.T.C. CAB FITTINGS—G.W.R. 


released afterwards until the driver has climbed 
down from his cab and reset the trip cock. Fig. 26 
shows an electric train stop, with the mechanism 
case open ; the trip arm is in the raised position. 

Every other system of train control, whether ‘in 
the main categories (1) or (2), includes some device 
whereby the driver can prevent the brakes being 
applied automatically, and retain full control of 
the train himself. This provision is necessary 
from the nature of the control applied. When 
dealing with main line express passenger trains 
the control may have to come into operation at 
initial speeds of 90, or even 100, mph. It is 
clear that a form of control that only begins to take 
effect at the stop signal is quite unsuitable under 
such conditions, and the majority of systems 
designed for use with main line traffic are based 
upon the indication displayed by the distant signal. 
Numerous variations exist, but the broad principle 
of the Great Western and the Hudd systems in 
this country, and those used in Switzerland, 
Germany, and the U.S.A., is the same : if a distant 
signal displaying the “ caution ” aspect is passed, 
signifying that the driver must get ready to stop 
at the next signal, the brakes are automatically 
applied unless the driver takes some action to 
prove his alertness, and to retain full control. In 
all except the German system an alarm is sounded 
in the cab when the warning signal is passed. 

An important practical difference between the 
two British and the American systems is seen in 
the apparatus by which the driver can arrest the 
automatic application ;: in both British schemes a 
cancelling device is included, which prevents the 
application taking effect after the signal is passed ; 
in America a forestalling device is used, which 
- must be operated after the adverse signal has been 
sighted but before it is passed. In both British 


and American systems, however, there is nothing 
to: prevent a driver duly observing the warning 
signal, taking appropriate action to retain control 
himself, and then driving on at full speed. Such a 
proceeding might appear so highly improbable as 
to verge upon lunacy, yet it is a factor that cannot 
be left out of account; this very act was indeed 
the main cause of a serious recent collision on the 
New York Central Lines. The question that 
naturally arises is why should the driver be given 
any loophole, when, quite apart from flagrant 
disobedience of signals such as just mentioned, 
he might misjudge his brake application and over- 
run the stop signal. 

Numerous practical considerations make this 
loophole, whether the American forestaller or the 
British cancelling device, an absolute necessity for 
efficient train operation. An automatic brake 
application at every adverse distant signal would 
cause endless trouble ; it would be applied equally 
to a streamlined express travelling at 90 m.p.h., 
and a local passenger doing, maybe, less than 
40 m.p.h., and its effect would be totally different. 
Furthermore, the drivers of heavy goods trains 
display much skill in avoiding dead stands by 
crawling through sections, past adverse distant 
signals ; such trains would be stopped again and 
again, with consequent ill effects on traffic opera- 
tion. Cases of reckless disregard of signals are, 
after all, exceedingly rare; accidents through 
overrunning are almost invariably due to the 
driver’s failing to get the brakes on quickly enough 
in an emergency, through some special circum- 
stance such as signals being momentarily obscured. 
In such instances the audible warning would be 
given, and if this caught the footplate crew un- 
awares and the driver failed to act quickly enough, 
the train would automatically be brought to a 
stand, safely. 

The two British systems may now be considered 
in a little more detail; that developed on the 
Great Western Railway is well-established, and is 
installed over practically the whole network of 
that company’s main lines. Connection between 
the signals at the lineside and the equipment on 
the locomotive is made through a ramp fixed in 
the 4-ft. way ; this makes contact with a collector 
shoe, as shown in Fig. 28. The ramp is situated 
abreast of the distant signal; if the signal is at 
“‘all-clear”’ current is picked up and rings a bell 
in the engine cab; if the signal is at “caution ” 
no current is picked up, but the act of passing over 
the inclined ramp imparts a small upward motion 
to the collector shoe that opens the circuit of an 
electromagnet. This magnet controls a valve that 
admits air to the train vacuum brake pipe. At the 
same time a hooter is sounded. By operating the 





cancelling button the driver can immediately 
restore the vacuum by means of an electro- 
magnetically controlled valve. This same magnet 
valve is operated when a distant signal at “ all- 
clear” is passed; the necessary current for 
energising the magnet is picked up by contact 
between the collector shoe and the track ramp. 
The cab fittings used in connection with the 
Great Western Railway’s automatic train control 
system are shown in Fig. 29. 

The Hudd system, which is used on the London, 


Tilbury, and Southend section of the L.M.S.R., 
and is in course of installation on the Edinburgh- 
Glasgow main line of the L.N.E.R., utilises an 
inductive pick-up, as opposed to the contact ramp 
of the G.W.R. arrangement. In association with 
each distant signal there are two track inductors, 
one placed about 60ft. ahead of the other. Passage 
over these inductors causes a magnetic reaction in 
the equipment on the locomotive. On passing 
over the first, a permanent magnet, a hooter valve 
is opened, giving an audible signal in the cab ; if 
the wayside signal is at “all-clear” the second 
inductor is so energised that the reaction caused 
in the locomotive equipment on passing over 
neutralises the effect of the first inductor, the hooter 
ceases to sound, and no brake application takes 
place; if the wayside signal is at danger the 
second track inductor is not energised, and the 
action initiated by the first inductor continues 
unless the driver operates the cancelling device. 
Both the G.W.R. and the Hudd systems include 
the all-important feature that any failure of the 
electricity supply causes the “ caution” signal to 
be given in the engine-cab. 

To supplement the warning given at the distant 
signal, and to provide a against negligent 
driving subsequently, the German State Railway 
includes in its system of automatic train control a 
speed checking device. This. causes a brake 
application ten seconds after ing an adverse 
distant signal if by that time the driver has not 
reduced speed to a predetermined rate. A further 
safeguard is added in the form of an inductor 
near the stop signal, which, acting like the London 
underground train stops, brings the train to a dead 
stop in the event of an overrun. Thus control is 


applied at three points, at the distant si ten 
seconds later, and at the stop signal. more 
points at which control is applied the greater the 


security resulting, and by carrying matters to the 
limit we arrive at continuous train control, in 
which the locomotive is interlocked inductively 
with the track circuits, not merely between the 
distant and the stop signal but throughout the 
whole run. 

This most elaborate of train control systems 
has been extensively installed in the U.S.A., but 
strangely enough the present trend seems to be 
towards abandoning the control feature altogether 
and relying on continuous cab signalling. Fig. 27 
shows a miniature light signal installed in the 
driver’s corner of a locomotive cab. The indica- 
tion is continually before him, as distinct from 
the intermittent messages conveyed by successive 
wayside signals. At the moment, however, it 
seems unlikely that any visual form of cab signal- 
ling will be installed on British railways. The 
argument is put forward that a miniature indicator, 
such as that shown in Fig. 27, would distract a 
driver’s attention from observation of the road 
ahead, although this is not the experience of so 
great a line as the Pennsylvania. In any event the 
trial of the Hudd system on so busy and important 
an L.N.E.R. route as between Edinburgh and 
Glasgow will be watched with the greatest interest, 
for its success would probably result in the 
standardisation of the system on both the L.N.E. 
and L.M.S. Railways. 











 tpeceggee! we had an opportunity of visiting 
the works where the associated companies 
forming the Lockheed group, consisting of Lock- 
heed Aero Products, Ltd., Borg and Beck 
Company, Ltd., and the Lockheed Hydraulic 
Company, Ltd., manufacture clutches and hydraulic 
operating and: control gear. These companies are 
combined for sales purposes under the title of 
Automotivé Products Company, Ltd. 

As shown in the accompanying engraving, Fig. 1, 
the three factories have a common frontage, with 
adjacent offices. All design and development work 
is performed here. The combined factories have 
a frontage of some 700ft., and cover an area of 
approximately 14 acres. To the rear of the two- 
storey office building are situated the machine 
and fitting shops, which are arranged so that 
future requirements can ‘readily be met by 
extensions to the rear of the site. At the end of 
1937, by reason of a general‘expansion of business, 


Hydraulic Remote Controls 


the offices of which can be seen in the foreground 
of Fig. 1. 

It may be recalled that in a previous article, in 
our issue of June 2nd, 1939, we described the 
Lockheed-Gates booster for commercial vehicle 
brakes and industrial applications, one of the 
latest products of the firm. Although a great 
proportion of the output of the factory, including 
the booster, is connected with the manufacture 
of the well-known hydraulic braking systems for 
road vehicles, and an increasing number of aircraft 
components, there is a separate department en- 
trusted with the development of hydraulic appara- 
tus for industrial and marine use, and it is with the 
work of this department that the present article 
is particularly concerned. In view of the manu- 
facture of the components of such apparatus 
being carried out on orthodox lines, it is not 
considered necessary to give a full description of 
the machine and assembly shops, but we intend to 
‘describe more fully the construction and operation 





the aircraft division of the Lockheed organisation 
was transferred to a new extension of the factory, 





of some of the devices. Brief mention ought to 
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be made, however, of the modern layout of the 
shops. As will be noted from the photograph 
reproduced in Fig. 2, showing a portion of the 
remote control machine shop, they are light 


principles similar to those already used for auto- 
mobiles. There is obviously a great number of 
applications for such controls, notably for the 
operation of large machine tools, boiler control 
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FIG. IW ORKS AND OFFICES OF AUTOMOTIVE PRODUCTS CO. LTD. 


and airy, and are planned with a view to obtaining 
rapid production in an efficient manner. 

For the visitor demonstrations of the action of 
many of the firm’s products are arranged in a new 
showroom, situated in the office buildings. A 
photograph of this room is reproduced in Fig. 3 ; 
on the left-hand and far walls are mounted various 
types of remote controls for marine installations ; 
automobile clutches and brake gear are to be seen 
to the right of the engraving; whilst aircraft 
engine control gear and retractible undercarriages 
can be partly seen in the foreground, suspended 
from the roof. Since the photograph reproduced 
was taken, a complete automobile chassis, fitted 
with Lockheed braking gear and other controls, 
and, of course, a Borg and Beck clutch, has been 
mounted in the centre of the room, so that the 
operation of such controls can easily be studied. 
Of interest, too, is an arrangement which serves 
to demonstrate the principle upon which industrial 
remote controls function. The windows of the 
showroom are provided with hydraulic slave 
cylinders connected to selector valves and a 
rotary transmitter, similar to the arrangement 
produced by the firm for operating boiler dampers 
and other controls. By moving one or other of 
the small levers actuating the selector valves, and 
rotating the handwheel of the rotary transmitter, 
fluid under pressure causes the windows to open or 
close. 


Hypravtic Remote Damper ContTRoL GEAR 


In connection with operations such as the 
actuating of vehicle brakes, the advantages of 
hydraulic remote control have been proved for a 
number of years. So as to employ the same 
principles and apply them to a wider field, Messrs. 
Lockheed have developed a system whereby 
movement can be transmitted from a central point 
to a number of distant points, either simultaneously 





or separately, using fluid pressure and standard 


gear, and marine machinery controls, sluice valves, 
penstocks for filter bed control, &c. 
Where remote operation of dampers is required, 


gear designed by the firm is an adaptation of the 
Lockheed control gear, developed in conjunction 
with Babcock and Wilcox, Ltd., to meet the 
particular requirements of boiler damper gear 
operation. The chief advantage of hydraulic 
operation lies in the fact that all the dampers, and, 
if required, the fan vane settings, can be controlled 
from a single panel on the firing floor, irrespective 
of distance and apparent inaccessibility. In the 
Lockheed-Babcock system all the parts are self- 
lubricating by virtue of the nature of the fluid 
used, and they are claimed to retain a high 
efficiency in operation over long periods with the . 
minimum of attention. 

In general, the system comprises a rotary hand 
transmitter unit, operating by hydraulic pressure 
double-acting slave cylinders which are attached 
directly to levers on the damper shafts. _ Rotation 
of the transmitter handwheel in one direction 
causes the piston rods of the slave cylinders to 
move in one direction, and the opposite direction 
of rotation causes them to move in the opposite 
direction, thus opening or closing the dampers 
as required, or, alternatively, operating fan vane 
or other controls. 

These slave cylinders, known as “ Autoloc ”’ 
cylinders, incorporate a simple two-way mechanical 
locking device which holds the damper, or other 
control, permanently at the setting at which it has 
been placed, until further movement is imparted 
to the cylinder by hydraulic pressure from the 
transmitter. Any number of dampers and so forth 
can be operated from a single transmitter through 
































FIG. 3—DEMONSTRATION, ROOM 


a hydraulic remote control is claimed to be an 
inprovement on the mechanical linkage which has 
hitherto been in general use. The damper control 








FIG. 2—REMOTE CONTROL MACHINE SHOP 
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the medium of a selector valve, or a group of 
selector valves, the delivery and return pipes to 
any one cylinder being brought into the trans- 
mitter circuit by pulling forward a small lever. 
As a further refinement, or in cases where the 
size of the installation demands it, a power- 
operated pump, driven by an electric motor, 
can be used in place of the hand-operated trans- 
mitter. 

Dealing firstly with the control panel, the main 
unit to be considered is the rotary transmitter. 
In Fig 4 is shown a typical panel, provided with 
24 control points, indicating apparatus, and 
16-in. diameter handwheel for the transmitter. 
The transmitter can take the form of a simple 
hydraulic pump, of the opposed twin-cylinder 
pattern, or if a large delivery is required a four- 
cylinder radial transmitter can be employed. 
This last-named pattern has double the output 
of the twin-cylinder arrangement with the same 
maximum pressures in the system. Furthermore 
the delivery of the four-cylinder model is more 
regular..than that of the twin-cylinder arrange- 
ment. 

In Fig. 5 the arrangement of the four-cylinder 
radial transmitter is shown. Three alternative 
crankshafts can be fitted, having throws of 
7sin., Zin., and jin., and there are also three hand- 
wheel sizes from which to choose. By these 
means the effort required to operate the handwheel 
can be arranged to suit varying types of installation. 


2 





636 


THE-ENGINEER 


Dec. 29, 1939 








Pressures up to 700 Ib. per square inch, according 
to the crankshaft throw, and the handwheel 
diameter, can be generated, assuming a tangential 
effort of approximately 25 lb. on the handwheel, 
an effort which can be maintained fairly continu- 
ously without undue exertion. As shown in one 
of the views reproduced in Fig. 5, special valve 
arrangements are incorporated, giving reversed 
direction of the fluid output for opposite directions 
of rotation, thus making the transmitter suitable 
for double-acting systems where both push and 
pull efforts are required in the receiver unit. 














FIG. 4—-TRANSMITTER AND INDICATOR PANEL 


The valve arrangement is also designed auto- 
matically to give a free or “ open ”’ circuit imme- 
diately the handwheel is released, so that the 
system is open to the atmosphere, and can accom- 
modate variations in the fluid volume caused by 
temperature changes. 

An adjustable relief valve is incorporated, and 
can be set to any pressure within the range, thus 
enabling the output effort of the receiver unit to 
be limited to any desired maximum. Separate 
two-way relief valves can also be furnished, giving 
the added ability to equalise the maximum 
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FIG. 5—FOUR-CYLINDER TRANSMITTER 


push and pull efforts on a slave cylinder designed 
with differential area pistons, or, alternatively, 
the two-way valve can be used to differentiate 
between the maximum push and pull efforts of an 
“ equal area ”’ slave cylinder. 

As already explained, the transmitter can be 
connected to any one of a number of slave cylinders 
by means of a group or groups of selector valves, 
accommodated in a housing and mounted on the 
control panel (Fig. 4). The selector valve unit 
consists of up to eight separate selector valves 
ganged together, each operated by an independent 


lever. For controls requiring more than eight 
receiving points, additional banks of selector 
valves can be employed, all used in conjunction 
with the one transmitter. The levers are inter- 
locked, so that only one valve can be selected at a 
time, and when necessary an electrical indicator is 
fitted to show the degree of opening of the re- 
ceiving unit at any time. Switching connections 
for the indicator circuit are incorporated in the 
electrical type of selector valve assembly, and 
are operated by the same lever as the hydraulic 
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FIG. 6—SINGLE-ENDED SLAVE CYLINDER 


connections. Thus one indicator serves for any 
number of receiving points. 

For operating the remote mechanism, the slave 
cylinders can be of the single-ended differential 
area or double-ended types. They are fitted with 
pistons acting in both directions, and are provided 
with a locking device which ensures that the 
pistons can only be moved by internal pressure 
at the will of the operator, and not by any external 
influence. The maximum internal pressure per- 
mitted is 800 Ib. per square inch, and, of course, 
the complete piping system is freed from all 











[LFIG. 7—SLAVE CYLINDER WITH LIMIT SWITCHES 


pressure except when the piston movements are 
actually being made, by reason of the pressure 
release mechanism fitted on the transmitter end of 
the system. 

In Fig. 6 a sectional view of a single-ended slave 
cylinder is reproduced, from which the locking 
action can be followed. The piston rod A is 
furnished with two pistons B, mounted on sleeves 
and free to move axially a short distance relatively 
to the rod. Interposed between the two pistons 
is a member C, having opposed conical surfaces. 
To act in conjunction with each of these surfaces 








assembly begins to move towards the left, the balls 
on the other half of the lock free-wheeling. As soon 
as the pressure is released the lock again comes into 
operation to retain the assembly in the position 
into which it has moved. A similar action occurs 
if the pressure be applied to the right-hand end 
of the cylinder. ‘ 

In order to suit various duties, the slave cylinders 
are made in a number of types and sizes. The 
single-ended pattern is made in a lfin. size, 
having strokes of 2, 4, 6, 8, and 10in., and in a 
lin. size, having strokes of 10, 12, 14, and 16in. 
In addition, there are 2}in. bore models with 
strokes up to 44in., 3in. bore models up to 56in. 
stroke, and 3}in. bore models up to 56in. stroke. 

To complete the description of the receiving 
end units, reference must be made to the means 
for indication. It is usually advantageous to 
have a ready means of indication of the position of 
each damper, &c., on the panel, and with this end 
in view two forms of indicator gear have been 
developed by the firm. One of them gives open 
and closed, or “isolating” indication as the 
company terms it, and the other continuous, or 
“ regulating ” indication. 

Isolating indication takes the form of a pair of 
small electric lights for each slave cylinder, behind 
red and green glasses on the panel, the red light 
showing when the damper is fully open, and the 

















FIG. 9—REGULATING INDICATION SLAVE CYLINDER 


green when fully closed. These indicator lights 
are controlled by two electrical “‘ limit ’’ switches 
which are mounted on an extension bar on the slave 
cylinder and operated by a roller on the damper 
lever pin. The arrangement of such a cylinder 
operating a damper is shown in Fig. 7. The 
switches are adjustable for position along the 
mounting bar. The system is operated from a 
4 volt A.C. or D.C. supply, and is stated to consume 
12 watts per point. 

Regulating indication employs a moving needle 
type of indicator mounted on the panel and 
controlled by a contactless electrical unit mounted 
on the slave cylinder, thus giving continuous 
indication of the damper setting throughout its 
movement. The regulating indication type of 
slave cylinder is illustrated in Fig. 9. By using 
a contactless or induction form of indicator the 
effects of adverse conditions of a corrosive 
atmosphere are guarded against. A  single- 
phase A.C. supply at 200 to 250 volts or 100 to 125 
volts can be used and the consumption is stated 
to be approximately 5 watts per point. This 
indication system, known as the C. and S. system, 
is primarily intended for use in conjunction with 
the electrical type of hydraulic selector valve, 
thus enabling a single indicator unit to serve for a 
number of slave cylinders, but separate indication 
of each cylinder can, of course, be arranged. 





FIG. 8SYNCHRONISED SLAVE CYLINDER WITH LIMIT SWITCH INDICATION | 


there is a row of balls, as indicated at D. When 
both the pistons are relieved of hydraulic pressure, 
a spring E, acting through thrust washers, forces 
the balls into the tapering spaces between the 
conical surfaces on the member C and the cylinder 
walls, and the piston assembly becomes locked. 

If hydraulic pressure is admitted to the right- 
hand end of the cylinder, the right-hand piston B 
begins to move to the left and in doing so forces 
the right-hand row of balls off its seating, against 
the pressure of the spring, the rod meanwhile 
remaining stationary. The lock is thereby re- 
leased and-as soon as the axial clearance of the 





piston has been taken up, the entire piston and rod 


In cases where two dampers, situated some 
distance apart, have to be operated simultaneously, 
it is frequently found that mechanical’ inter- 
connection is difficult, or even impossible, because 
of the distance between the dampers, or becauise 
of obstructions. In these circumstances a pair 
of slave cylinders can be used as synchronised 
units ; they are connected by piping in “ series ”’ 
and special valves are incorporated in each cylinder 
to ensure that synchronism between the pair’ of 
cylinders is maintained. Because of the series 
coupling, a single way on the selector valve covers 
the operation of both dampers. One cylinder of 





such a pair: is illustrated in Fig. 8; it will be 
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noted that limit switch means for indication are 
fitted. 

By reason of the unbalanced displacement of 
this type of cylinder it is essential for one cylinder 
to be on its contraction stroke while the other is 
on the extension stroke. However, by suitably 
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FIG- 10—“ HYDROLOC”’ VALVE 


connecting the levers, simultaneous clockwise or 
anti-clockwise rotation of two shafts can be 
obtained, so that both dampers open and close 
together, or, alternatively, one can be arranged 
to open whilst the other closes. In the event of 
the cylinders losing phase slightly for any reason, 
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suitable for widely varying temperatures and in 
addition is substantially non-inflammable. Special 
rubber cups and seals can be fitted, however, 
which are suitable for use with certain mineral 
oils. 

An apparatus known as the “ Hydroloc ” valve 
is designed for use with the rotary transmitter and 
also, if necessary, in conjunction with a selector 
valve, in cases where it is not desirable to employ 
a slave cylinder of the mechanically locking type. 
Its purpose is automatically to produce a hydraulic 
lock, which can be unlocked by operation of the 





transmitter, and, in short, as the name implies, 


Event of Failure of Pressure 
from the Pump 

















complete locking action is desired for long periods, 
this type of valve is not recommended. 


APPLICATIONS OF THE SYSTEM 


A simple remote control system, operated by 
power, is illustrated diagrammatically in Fig. 13. 
Its operation can be followed by reference to the 
engraving and the following notes. The driving 
motor is of the single direction type and is coupled 
to a four-cylinder rotary transmitter. A reversing 
metering valve is connected to the delivery side 
of the pump, as shown, giving control over the 
speed and direction of the fluid. Its operation is 
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FIG. Il—SIMPLE REMOTE CONTROL SYSTEM 


synchronism is automatically reinstated on reaching 
the end of the stroke. Independent operation of 
one or other of a pair of cylinders can be arranged, 
if required, by the use of screw-down valves. 

All the slave cylinders made by the firm in- 
corporate piston rods of stainless steel to resist 
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FIG. 13—REMOTE CONTROL OF REAVELL-ASKANIA VALVE CYLINDERS 


is a device which locks the slave cylinder in any 
position in which it may be left. A sectional view 
of the valve is reproduced in Fig. 10. Connections 
for piping leading to the transmitter are provided 
at A and B, and for piping leading to the operating 
cylinder at C and D. When oil is admitted at 
A under pressure it forces a piston valve E to the 
right, and the oil flows through the port C to the 
operating cylinder. Exhaust oil from the cylinder 
enters the valve housing at D and passes by way 
of the annular groove F, radial ports, and an axial 
hole in the valve to the outlet B, and thence to 
the transmitter. For traversing the piston in 
the operating cylinder in the opposite direction 
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BOILER DAMPERS OR VALVES 


corrosive action or adverse atmospheric conditions. | the connections are reversed. As soon as. the 
The cylinders are normally assembled with rubber | pressure to both connections A and B is cut off, 
cups and seals intended for use with Lockheed | the piston valve is moved to the central position 
fluid. This fluid has a castor oil base with a| by springs G, thereby closing both the ports at 
freezing temperature of 30 deg. Cent., and a|C and D and isolating the operating cylinder, the 


vaporisation point of 135 deg. Cent. 


It is thus | piston being thus locked hydraulically. 


Where a 





controlled by a spring-loaded handle, which can 
be moved to either side. When the handle is 
returned by the spring to the central or “ stop” 
position, the motor can continue to run without 
affecting the slave cylinders, because of the un- 
restricted passage afforded to the fluid. Naturally, 
electrical indication of either the continuous or 
limit switch type is available on each cylinder, 
though not shown on the diagram. 

Another system which is widely used for filter 
bed controls employs a reversing motor, controlled 
by push-buttons, to drive the transmitter. The 
advantage of the Lockheed control for filter beds 
lies in the ability of grouping the controls on 
panels, all of which are centralised, from which 
+;in. diameter copper piping can be run to the far 
end of the filter bed, as compared with mechanical 
systems, with shafts, bearings, and bevel wheels. 
For this particular application, Lockheed control 
systems are restricted to the equipment of three 
firms, all pressure and gravity filter bed engineers, 
namely, Bell Brothers (Manchester, 1927), Ltd., 
the Candy Filter Company, Ltd., and the Paterson 
Engineering Company, Ltd. 

In connection with penstocks and sluice valves, 
large slave cylinders, having strokes fram 8in. to 
44in., can be used for many purposes, such as 
water works, water power schemes and, dry docks— 
in fact, wherever penstocks and valves are used. 
This application is in the hands of Glenfield and 
Kennedy, Ltd. Another application which is 
being developed is in connection with the control 
of multitude valves, as, for example, incorporated 
in tankers. 

Another typical circuit, arranged for the remote 
control of boiler dampers or furnace valves, is 
illustrated diagrammatically in Fig. 12. In this 
arrangement a manually operated rotary trans- 
mitter controls four typical sets of boiler gear 
through a four-way selector valve with electrical 
contacts. Stations A, B, and C are “ continu- 
ously ”’ indicated on the instrument numbered 1 on 
the panel ; stations D and E are indicated by means 
of the operation of limit switches at the lights 
numbered 3 on the panel ; and station F is similarly 
indicated at the lights numbered 2 on the panel. 

Yet another application is shown in Fig. 13, 


‘| where two Reavell-Askania valve cylinders are 


controlled remotely by means of a transmitter, a 
two-way selector valve, and a hydraulic valve of 
the “ Hydroloc ’”’ type, described earlier in this 
article. 

As is perhaps well known, the Askania control is 
an automatic boiler control manufactured under 
licence by Reavell and Co., Ltd. Broadly, it 





consists of a large-area slave which is capable of 
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exerting reasonably high forces at low hydraulic 
pressures. A jet, which has a restricted angular 
movement controlled by, for example, a pressure- 
operated diaphragm, supplies a continuous flow 
of fluid to two adjacent pipes which in turn connect 
with the two pipes on the main slave. The pipe 
into which the jet impinges, because of the change 
in angular movement, gives a higher pressure 
than the other, and thus causes the slave to move. 

The Lockheed control is used in this system for 
the purpose of taking over manual control from 
the automatic control. If there is more than one 
Askania cylinder, the hand-operated transmitter is 
arranged with selector valves, as shown in the 
diagram, so that by turning the Lockheed trans- 
mitter handwheel control is transferred from the 
one system to the other. 





Compressed Gas for Motor Vehicles 


AT a meeting of the Institution of Automobile 
Engineers held on Tuesday, December 12th, at the 
Institution of Electrical Engineers, a paper was read 
by Dr. J. 8. Clarke,* Ph.D., B.Sc. Eng., entitled 
“The Use of Gas as a Fuel for Motor Vehicles.” 
The meeting was very well attended, and was note- 
worthy as being one of the few meetings of the 
Institutions, held since the beginning of the War. 

The paper presented had been prepared some time 
ago, and Dr. Clarke reviewed in it the progress made 
in the last twenty-five years in the use of compressed 
gas for motor vehicles. The paper was taken as 
read, and in introducing it the author referred to his 
recent experiments, and the general advance made 
since the preparation of the paper. His work dealt 
in particular with the compressing plant laid down 
by the Birmingham Gas Department, and much 
interesting information was given of its design, layout, 
and operation. The progress made abroad was 
alluded to, and the opinion expressed that in some 
instances the progress made on the Continent had 
outstripped that made in this country because of the 
early start, and encouragement given by Government 
authorities. 

In the paper itself, technical difficulties involved 
in compressing gas and the removal of benzole are 
discussed, it being pointed out that on account of the 
tendency to form vapour-phase gums, it is necessary 
to remove this constituent, the operation being 
effected by special plant using activated carbon. 
The paper then goes on to discuss the development of 
nickel-chrome-molybdenum thin-walled cylinders, for 
containing the gas on the vehicle and storing it at 
charging stations. For the successful running of any 
vehicle on compressed gas the most important part 
of the equipment, according to the author, is the 
correct design of the reducing valve, and the design 
of such valves is described. Following this section, 
the paper deals with the arrangement of the plant 
on ‘the vehicle, and goes on to discuss the 
characteristics of gas as a fuel for high-speed internal 
eombustion engines. With different types of fuel, 
the power and thermal efficiency vary considerably. 
Amongst the most important factors are calorific 
value per unit volume of charge, the composition 
of the products of combustion, the volumetric effi- 
ciency, and the rate of pressure rise. Results of 
experiments on these factors appear in the paper 
in the form of curves and tables. 

On the engine side the paper deals with the investi- 
gations in two directions, firstly working on the 
Otto cycle with gas injection at a predetermined 
point, using magneto or spark ignition, and, secondly, 
working on the compression-ignition cycle. In- 
formative curves of performance are reproduced, 
and as an example, from the results of experiments 
made on a Tangye single-cylinder engine, having a 
bore of 4}in. with a stroke of 5}in., a compression 
ratio of 16: 1, and running at 1200 r.p.m. the brake 
thermal efficiency reached a maximum of about 32 
per cent. at a B.M.E.P. of approximately 65 lb. per 
square inch when using town’s gas as fuel. Later 
experiments, according to the author resulted in 
considerably increased values of the B.M.E.P., and 
he concluded that vehicles using this fuel could have a 
power output of up to 95 per cent. of the corresponding 
petrol engine. 

The experiments already made would seem to show 
that much more can be done as the engines run 
smoothly, and have a colourless exhaust. While at 
the present time the capital charges for both vehicle 
eonversions and charging stations are high, they 
could be.reduced. Gas propulsion is a new industry 
requiring capital and Government support. 

A full discussion. followed the authors’ remarks, 
in which Lord Strabolgi, and Wing Commander 
Cave-Brown-Cave took prominent parts. Amongst 
many points raised, the necessity of stating to the 
Government a clear policy on the use of compressed 
gas in transport vehicles was urged. The need for 
the development of high-compression engines was 
stressed, and one of the speakers suggested that the 
author had emphasised in the paper somewhat unduly 
the conversion of petrol engines.. It was stated that a 
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16: 1. compression ratio could be advantageously 
employed, either in conjunction with spark ignition, 
or by compression ignition, and more work on these 
lines would give data of great use. One user mentioned 
that town’s gas had a drying effect on piston rings, 
and recommended the use of upper cylinder lubricant. 

A communication was read regarding recent 
developments of the Erren gas system, with which it 
was claimed that efficiencies comparable with those 
of petrol and compression-ignition engines can be 
obtained. Another speaker suggested that it was a 
retrograde step to carry bulky cylinders weighing as 
much as 25 per cent. of the vehicle weight, but on 
the other hand comparison perhaps should be made 
between gas-operated vehicles, and vehicles running 
on other alternative fuels, rather than with petrol- 
engined vehicles. A further point raised was the 
increase of efficiency given by higher compression 
ratios, whatever the type of engine employed. Conse- 
quently it would be prudent to consider the design of 
special engines for compressed gas fuel. The higher 
efficiency thus gained might offset the weight of the 
gas cylinders. 

Some criticism was made of present regulations with 
regard to gas cylinders. It might be more convenient 
to use detachable cylinders on the vehicle, and a wire- 
wound type of cylinder, such as is used in France, 
would save weight, but it appears that developments 
along these lines are hampered by the present regula- 
tions. Several speakers urged that standard fittings 
should be adopted, both on the vehicle and at the 
charging stations. Some doubt was _ expressed 
whether cylinders would be available in sufficient 
quantity. 

In replying to the discussion, Dr. Clarke firstly 
called upon Dr. C. M. Walter, Engineer-in-Charge, 
Industrial Research Laboratories of the City of 
Birmingham Gas Department, whose work on this 
subject is well known, and he warmly supported the 
development of compressed gas for vehicle propulsion. 
Dr. Clarke then dealt briefly with points raised during 
the discussion, and intimated that he would reply to 
them more fully in writing. 





Sixty Years Ago 


WIND PRESSURE ON BRIDGES 


Our issue dated December 26th, 1879, went to 
press two days before the great disaster which befell 
the Tay Bridge on the evening of December 28th. 
Almost ominously however, we find in it an article 
entitled “‘ Wrought Iron Bridgework” in which 
attention was given to the wind load on bridges. We 
remarked, somewhat naively, that the effect of wind 
should not be neglected in the calculations for a bridge, 
especially in the case of a long-span roadway bridge. 
If, we said, the bridge were not braced, or constructed 
so as to obtain lateral stiffness, oscillations would be 
set up in a strong wind which might seriously affect the 
stability of the structure. We then proceeded to 
discuss what pressure the wind could exert on a given 
area. Authorities on the subject of winds and storms 
were, we said, in hopeless confusion on the question of 
wind pressure. They could not agree on the relation- 
ship between the-velocity of the wind and the pressure 
which it exerted. They could not even agree as to the 
description of winds. Smeaton, Beaufoy, and others 
gave 31 Ib. to 49 lb. per square foot as the force of a 
hurricane while Scott Russell, in 1828, gave it as 8 lb. 
Different measurements of the velocity and pressure of 
the wind in the same storm gave totally different 
results. That there was something erroneous in our 
methods of measuring wind pressure was obvious. 
We suggested that one possible source of error lay in 
the use of thin metal discs in anemometric observa- 
tions. The partial vacuum formed at the back of such 
a disc would no doubt influence the recorded pressure 
which would vary with the angle of the plane of the 
disc relatively to the wind direction. Quoting some 
records of the highest known winds, we said that 
at Calcutta a pressure of 50 lb. per square foot had 
been recorded on an Osler anemometer. During 
a gale at Glasgow in January, 1868, a pressure of 
42 lb. was reported to have been reached. In October, 
1859, when the ‘ Royal Charter” was wrecked, a 
pressure of 30 lb. was recorded, and in the storm which 
swept the country about 1865, when the roof in 
course of construction at London Road Station, 
Manchester, fell in, the pressure recorded was 334 lb. 
Tredgold gave 57} lb. as the maximum recorded 
wind pressure, but during the gale of September 26th, 
1875, a pressure of 70 Ib. was registered, and on 
March 9th, 1871, the observatory at Bidston Hill 
reported a pressure of 92 lb. From these figures it 
was difficult, we said, to say what was the safe 
amount to allow for wind pressure. There was, 
however, no evidence to show that extraordinary wind 
pressures acted simultaneously over a large area. 
Indeed it had been shown definitely that they did 
not do so, and that the pressure of a storm was in 
distinct separate parts, each extending over a limited 
area. We therefore suggested that by adopting 
35 lb. per square foot as the maximum uniform 
pressure of the wind, we would have an ample margin 
for safety. . . . To-day it is customary to take 50 lb. 
as the maximum pressure of the wind on a bridge, 
and in the case of an openwork bridge, to assume that 
it acts on both the windward and the leeward girders 
and.on the exposed area of the flooring. 








Canadian Engineering News 
(By our Canadian Correspondent) 


Canada’s Contribution 


The gradual preparation of Canadian in- 
dustry, during the past year, for mass production 
of bombers is virtually completed, and is now bearing 
fruit. Importance of this development lies in the 
fact that under the programme Canada can produce 
bombers identical with those that have been and are 
being made in England. Thus, parts can be replaced 
easily from English factories, and repairs can be made 
more readily. In addition, under the system of 
various factories making parts for which they are 
best adapted, and the central plants concentrating 
exclusively on assembly and checking, a very rapid 
increase in production is possible. Had the work of 
the past year, in preparation for such production, 
not been accomplished, difficulties now, with Britain 
on a war-time instead of a peace-time schedule, would 
have been much greater. As it is, the thousands 
of necessary drawings are now in Canada, the neces- 
sary tools and machinery installed, workmen have 
been trained, and all that remains is actual production. 
In addition, all aeroplane factories in Canada will 
accelerate the production of smaller planes as rapidly 
as possible to meet the expanded requirements of 
the Canadian Government as well as the British 
Government, and eventually to handle business for 
Britain’s allies. 


Grand River Project 


The most ambitious project of its kind 
attempted in the Dominion in several decades, a 
giant control dam, is in process of construction 
on a site three miles east of Fergus, Ontario. When 
completed in the autumn of 1940 the dam will stretch 
for 2270ft. in a general east-west direction across the 
river valley, each end securely anchored against 
enduring hills. Across this structure will run a 
24ft. roadway, carried over the spillway section of 
the bridge. Upstream, a lake varying in width 
from a mile and half, not far above the dam, to a 
few hundred feet where it narrows to the river inlet, 
will extend for a length estimated at from seven to 
eight and three-quarter miles. The dam _ will 
thrust itself up from foundations in the solid rock 
to a height of 75ft., and in the centre there will be a 
150ft. concrete spillway with four  electrically- 
operated steel gates each 33ft. square. Piers at 
each side of the spillway will extend upstream 
for 198ft. at an angle which will provide a guideway 
280ft. in width at the opening, narrowing to the 
width of the spillway at the dam. On the down- 
stream side the piers will extend for 1l00ft. at an 
angle providing an outlet 230ft. across at the tips. 

An important feature of the downstream construc- 
tion will be the churning basin where a cleverly 
designed bit of concrete work will permit the falling 
water from the spillway to expend its force before 
it resumes its way down the river. The purpose 
of the churning basin is to prevent erosion around 
the dam’s foundation. On each of the piers flanking 
the spillway will be erected a control house. One 
of these will contain equipment for operating the 
floodgates and also an auxiliary power plant in 
the form of an oil-driven generator. The other control 
house will give access to a tunnel, 179ft. long, which 
will run across the bottom of the spillway section. 
This tunnel, 9ft. high and 5ft. wide, will provide a 
working chamber from which necessary repairs can 
be made. : 


Railway Equipment 

Canadian railways are planning to give 
immediate orders for about 25,000,000 dollars worth 
of new equipment. The orders will be divided 
approximately equally between the Canadian 
National and Canadian Pacific Railways. The first 
delivery of new equipment, which will be almost 
entirely freight cars and locomotives, is expected 
within three months. The object in giving a large 
order now is to enable the railways to meet the 
abnormal demand expected because of high freight 
rates, increased insurance rates, and scarcity of 
shipping. Freight now sent by water from Vancouver 
through the Panama Canal will be sent across Canada. 
The Federal Government is anxious to have all the 
railway requirements completed as soon as possible 
so that the plants now making equipment can be 
transformed into munition plants when necessary. 
Meantime, the railways are doing much better than 
they were six months ago. Carloadings are increasing 
and this is reflected in railway revenues. 


Iron and Steel 


An embargo has been placed on the export 
of scrap iron and steel from Canada to all countries 
except Canada’s war-time allies. In the case of 
export to the latter, permits must be sought by the 
shippers, but will not necessarily be granted, depend- 
ing on Canada’s own needs at the time. The ruling 
was made under general authority of the Customs 
Act, passed two years ago, under which the export 
of any commodity usable in war could be restricted 
by permit, the specific commodities. to be named in 
special Orders-in-Council. fi 
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Rail and Road 





IncomE oF San Francisco Bay Bripee.—Since the 
San Francisco-Oakland Bay bridge was opened three years 
ago the total revenue including tolls paid by the electric 
railway, rents, &c., amounted to over 15 million dollars. 
Nearly 29 million vehicles have crossed the structure 
and the accidents have numbered 175, 


ILLUMINATED TRAFFIC MARKER.—An American com- 
pany is experimenting with an illuminated traffic marker 
which is set into the réadway. This marker consists of a 
tubular light buried in the roadway beneath a transparent 
plastic material. One of these lights has been in success- 
ful operation for more than nine months in a busy street 
through which an average of 9000 cars pass per day. 


LonDON UNDERGROUND RaitLway PROTECTION 
Works.—On the morning of Sunday, December 17th, 
normal traffic, including the usual interchange facilities, 
was restored between the District, Northern, and 
Bakerloo lines at Charing Cross. With the exception of 
Trinity Road and Maida Vale, the protection works at 
eleven of the 51 stations at which such works were 
necessary on the Underground system have now been 
completed. 


CuicaGo TRANSPORT IMPROVEMENT PLans.—There 
have recently been published in Chicago plans for a 205 
million dollar system of super-highways, and a 267 million 
dollar underground railway system. The first envisages 
five super highways radiating from the four corners of a 
modified quadrangle around the central business districts. 
These roadways will carry eight lines of traffic. The 
underground railway plan is intended to replace the present 
elevated rapid transit lines. 


Rattway ELECTRIFICATION IN Norway.—The report 
of the Road and Rail Committee on the electrification of 
the Norwegian State Railways shows that a majority of 
the committee propose that the electrification of the 
Nordagvtu-Neslandsvatn line should be put in hand. 
Further schemes, says the report, should be put in hand 
in the following order:—the Lillestroem-Riksgrensen 
frontier section of the Kongvinger line ; the Neslandsvatn- 
Kristiansand section of the Soerlands line; and the 
Lillestroem-Hamar section of the Dovre line. 


LocomotivE Export TrapEe.—The industrial corres- 
pondent of the Financial Times reports that the British 
locomotive building industry has reached agreement with 
the Government as to the proportions of productive 
capacity it is to devote respectively to the supply of 
munitions, the building of }ocomotives for the Expeditionary 
Force, and the maintenance of its export trade. The 
Government has informed our commercial attachés abroad 
that they may now approach potential customers and 
assure them that if orders for locomotives are placed with 
British builders delivery can be guaranteed. 


TRAIN ACCIDENT NEAR SELBY.—At 8.25 p.m. on Satur- 
day, December 16th, three passenger trains were involved 
in an accident near Selby station on the London and North 
Eastern Railway. Three coaches of the 6.30 p.m. 
passenger train fram Doncaster to York became derailed 
a short distance north of Selby station. The 4 p.m. 
express from Kings Cross to York came to a halt at the 
signals, but was run into from behind by the 7.55 p.m. 
express from Leeds to Hull. The engine of the third 
train, and part of the rear coach of the second train were 
damaged and three soldiers who were passengers were 
injured. The lines were cleared and restored to normal 
working by 10.40 a.m. on Sunday. 


RepDvucED VEHICLE TaxaTiIon.—A Government Bill to 
come into operation in January next will give lower rates 
of taxation of goods vehicles driven by gas or steam. 
The amended rates of duty proposed in the case of vehicles 
not exceeding 1} tons in weight, unladen, are :—Not 
exceeding 12 cwt., £10; over 12 cwt., but not exceeding 
1 ton, £15; over 1 ton, but not exceeding 1} tons, £20. 
In computing the rate of duty chargeable, reductions are 
allowed for in the unladen weight if the vehicle carries a 
gas container or gas-producing plant. Where the weight 
unladen exceeds 12 cwt. but not 3 tons, the reduction is 
half-a-ton ; over three tons, but not six tons, three- 
quarters of a ton; and exceeding six tons, one ton. 
Allowance is also made for cases where a goods vehicle has 
a trailer for a gas container or plant. 


AMENDMENT OF Motor VEHICLES REGULATIONS.— 
Under Regulations issued in 1937 certain classes of motor 
vehicles registered for the first time before 1933, and trailers 
constructed before 1933, were required to be fitted with 
pneumatic tyres as from January Ist, 1940. These 
requirements have now been postponed by the Minister of 
Transport until January Ist, 1941. The operation of the 
requirement that certain other vehicles and trailers which 
do not have to be fitted with pneumatic tyres must have 
wheels with a rim diameter of not less than 670 mm. has 
also been postponed. Under the new Regulations a 
concession is granted to users of motor tractors fitted with 
pneumatic tyres and propelled by steam. The total 
permissible weight laden of a trailer drawn by such a 
vehicle (together with the laden weight of the drawing 
vehicle) has been raised from 22 tons to 24 tons. 


DeEw on TRANSMISSION LINE INSULATORS.—A series of 
experiments has been carried out in France on the effect 
of dew on strings of transmission line suspension insulators. 
According to the Electrical Review these tests were made 
on insulators with a tested flashover voltage of 85 kV. 
The insulator was chilled for twelve hours in a refrigerator 
to 2 deg. Cent., and then placed in an atmosphere of 
18 deg. Cent. in a room in which a pan of water at about 
22 deg. Cent. was placed. The insulator was carefully 
wiped and then left to form dew. Flash-over voltage 
was found to be about 80 kV, or nearly its original value. 
A second test was made on insulators taken from a chain 
in service. These were not wiped, but kept in their 
original condition. Tests before refrigeration gave a 
flash-over voltage of 60 kV, considerably below the 
figure for a new insulator. After formation of dew, the 
flash-over voltage was 34kV. Tests with insulators on to 
which various kinds of dust had been deposited were then 
made. Cement and fine dust from a room both gave 
flash-over voltages of 24 kV. 


Miscellanea 


A Unique Icz Rinx.—A new open air ice rink 198ft. 
long and 98ft. wide recently opened in Stockholm in- 
corporates some novel features. In it the refrigerating 
system is placed under the turf so as to give an 
excellent ice covering during the winter, whilst the grass 
surface remains unchanged in the spring. The pipes of 
the system are buried about 10 to 12 cm. deep in the field, 
and the freezing equipment has a liquid capacity of 
350,000 litres per hour. 


UNDERGROUND Hypro-E.eorric Station.—An inter- 
esting underground hydro-electric power station is being 
built on the Kola Peninsula in the U.S.8S.R. on the Niva 
river, near where it flows into Kandalasha Bay. This 
river drops some 330ft. in a distance of 37 miles, and a 
station is already situated midway along its course. The 
new station, with a capacity of 150,000 kW, is to be 
built underground at sea level, and will be hewn 
out of the solid rock. A dam will be built across the 
river. 


Baritain’s Fourtu Arm.—A New Year message has been 
issued by Mr. Guy Locock, Director of the Federation of 
British Industries and reads as follows:—British industry 
can face 1940 in good heart. Its response to the call of war 
has amply demonstrated its adaptability and resource. 
Immediately before the war, trade reached a high level 
of activity, and, despite the inevitable difficulties following 
on the transition from peace to war-time organisation, 
the export situation is improving. The great task before 
us is twofold ; first, the supply of the needs of civil defence 
and the fighting forces, and, second, the maintenance, as 
far as possible, of our home and overseas trade. The 
vigorous functioning of the export trade is vital. Service 
orders must, of course, take priority, but nobody doubts 
the significance of the economic weapon by which 
Germany’s previous markets can be won and our own 
existing markets held. To fulfil this task, manufacturers 
must be able to rely on a continuous flow of the necessary 
raw materials, and on the provision of plant and man- 
power and reasonably stable prices. In this field, I am 
sure, we can look forward to Government direction and 
help. Exports have been described as Britain’s fourth 
arm, and industry is fully alert to their significance. I 
have every confidence that, with wise generalship, we 
shall in 1940 advance in that field and thus make our 
contribution to the coming victory. 


Scrap Campaicn Resuit.—At the end of the first 
phase of the scrap iron and steel canvass begun 
by the Iron and Steel Control some two months ago 
it was estimated that about 80,000 tons of scrap metal 
had been recovered from the fringes of industry. A great 
deal of this might never have been collected save for the 
stimulus of the appeal. A mailed reminder of the national 
need for scrap was dispatched to factory owners and: 
industrialists all over Britain. Beginning in London, 
the whole country was covered by districts and about 
150,000 manufacturers were approached. The move- 
ment was supplementary to the ordinary business of the 
organised scrap industry, though holders of scrap were 
encouraged to get rid of their material through the 
normal trade channels. In arriving at the tonnage 
figure, answers to a simple questionnaire were carefully 
analysed, and the total was reached by summating the 
clearances which could be directly attributed to the 
appeal. It is believed that in addition a good deal of 
material was salvaged, which never appeared in the 
returns. Though 80,000 tons is barely equal to the 
normal tonnage handled by the scrap merchants each 
week, it represents an extremely valuable addition to 
British raw material resources. In effect it frees about a 
dozen full cargoes of shipping for other essential imports. 
The Iron and Steel Control expects the stimulus of the 
campaign to persist and plans to make systematic contact 
with other supply sources. Last week the farmers in 
Gloucestershire were approached, and the results of this 
test survey will provide the basis for schemes to reach all 
sections of the agricultural community. 


Foster YATES AND THom, Lrp.—lIn the course of his 
address given at the third annual general meeting of 
Foster Yates and Thom, Ltd., which recently took place 
in London, Sir George C. Godfrey, the Chairman of the 
company, made an interesting reference to the improve- 
ments made in the works and offices of the firm during 
the year under review. With the concurrence and 
assistance of the local authorities, the company had been 
able to acquire a small public street which divided the 
main works from the boiler shop. Over this street a new 
shop had been constructed which was being used for the 
construction of boiler flues. The old boiler flue shop 
which had thus been released, had been dismantled and 
was now being rebuilt, and equipped to handle the rapidly 
increasing demand for modern welded fabrication. All the 
foundry work of the firm was now centralised in one 
building, apart from the main works, and this new arrange- 
ment not only made for effective supervision, and reduced 
operating costs, but freed a large area of the main works 
for other and more suitable use. Many detailed changes 
had been made in the works, all with the object of pro- 
viding better working conditions, which had for their end 
the improvement of both quality and output of the work 
turned out. There had been some periods during the 
twelve months under review when the new orders had been 
small, few, and far between. That had in one respect 
been a blessing in disguise, as it had afforded an excellent 
opportunity for pushing ahead with the internal altera- 
tions going on in the works, without having to make too 
great an interference with the contracts going through 
the shops. Orders had come in during the last few months 
in pleasing quantities, by no means all Government orders, 
and these, he said, could not have been secured if the 
works had not_been prepared to receive them. The scheme 
of improvements contemplated under the present pro- 
gramme would, it was hoped, be completed during the next 
eight to twelve months. All the various departments of 
the works were now fully employed. Productive capacity 
had been greatly increased, and working costs were being 
lowered. With normal conditions of trading, for which 
we all hoped at no distant date, trading profits should 





improve. 





Air and Water 





New Yor«s-Itaty Liver Service.—The United States 
Maritime Commission is expected to issue a formal order 
authorising the liners ‘“‘ Washington ” and ‘‘ Manhattan ” 
to operate a service between New York and Italy. 


Tue Guecennemm Gotp Mepau.—The Daniel Guggen- 
heim Gold Medal for 1939 has been awarded to Donald 
Wills Douglas, of the Douglas Aircraft Company, for 
outstanding contributions to the design and construction 
of transport aeroplanes. 

ConTRABAND ContTrot.—On December 12th there were 
61 neutral ships in the three Contraband Control bases in 
the United Kingdom, of which 47 had been there for 
5 days or less. During the week ending December 9th 
the Contraband Committee considered the cargoes of 
121 ships which had arrived since December 2nd, and 
48 outstanding cargoes from the previous week. In three 
cases, an entire cargo was seized, whilst in 73 cases entire 
cargoes were released, either on first consideration or after 
enquiries. : 

Brrmincuam’s Water Suprty.—The Birmingham City 
Council is to promote a Bill in Parliament which will 
authorise the construction of a new waterworks. When 
Birmingham’s site for waterworks in Brecknock, Cardigan 
and Radnor was acquired in 1892, provision was made in 
the Bill then approved for the construction of three more 
reservoirs when required. It has now been found desirable, 
however, to have one large reservoir, instead of three as 
proposed, and the promotion of a new Bill has become 
necessary. 

GerMan MeErcHANT Surprinc Casvuaties.—Tables 
computed recently by the Journal of Commerce and Shipping 
Telegraph show that German merchant ships sunk or 
captured totalled twenty ships of 95,297 tons sunk, and 
twenty-two ships of 102,861 tons captured. It is stated 
that the pre-war merchant fleet of Germany amounted to 
4,492,708 gross tons; thus the enemy loss of 198,158 
gross tons is more than 4 per cent. of the total. This is 
double the percentage of war losses suffered by British 
and Empire merchant ships. 

AusTRALIAN Ark Trarninc ScHEME.—The Australian 
Prime Minister has announced the signing of an agree- 
ment with this country for the Empire air training 
scheme. The scheme provides for the training of 
10,400 pilots, 15,600 observers, wireless operators, and 
air gunners. It is expected that a majority of these will 
complete their training in Australia and a number in 
Canada. The estimated cost during the next three years 
is said to be 50 million pounds. Britain will supply half 
the engines required for the elementary training machines 
and the Fairey “ Battles” and Avro “ Ansons ” required 
for the advanced training. 

Luioyp’s Reaister ScHoLarsHip.—The General Com- 
mittee of Lloyd’s Register of Shipping offers a scholarship, 
valued at £100 per annum and tenable for three years, 
te be awarded on the results of the Studentship Examina- 
tion of the Institute of Marine Engineers in May next. 
The scholarship is intended to assist marine engineering 
students to take an advanced course of instruction in 
engineering subjects. The age limit is 18 years to 23 years. 
The closing date for entries is April 8th, 1940. Further 
particulars, entrance forms, and copies of previous papers 
may be obtained on application to the Secretary of the 
Institute of Marine Engineers, 73, Amersham Road, 
High Wycombe, Bucks. The entrance form for the 
scholarship is distinct from the entrance form for the 
Studentship Examination, and a candidate for the 
Studentship Examination who wishes also to compete for 
the Scholarship must complete and return both forms by 
the dates specified. 

Am Fiow InFivENcE on EnGINE CombBustion.—The 
influence of directed air flow on combustion in a spark 
injection engine is discussed in a technical report of the 
United States Advisory Committee for Aeronautics. 
In the tests a single cylinder engine with a glass window 
in its head was motored at the required speed, and fired 
once by injecting and igniting a single charge of fuel. 
The air movement in the cylinder was regulated by using 
shrouded inlet valves, and by fairing the inlet passage. 
Rates of combustion were determined at different inlet- 
air velocities with the engine speed maintained constant 
and at different engine speeds with the inlet-air velocity 
constant. The rate of combustion increased when the 
engine speed was doubled without changing the inlet-air 
velocity ; the observed increase was about the same as 
the increase in the rate of combustion obtained by doubling 
the inlet-air velocity without changing the engine speed. 
Certain types of directed air movement gave great im- 
provement in the reproducibility of the explosions from 
cycle to cycle, provided that other variables were con- 
trolled. Directing the inlet air past the injection valve 
during injection increased the rate of burning. 

Tue NortH GERMAN Liner “ CotumBus ” ScuTTLED — 
The announcement on Wednesday, December 20th, of the 
scuttling of the North German liner “* Columbus ” removes 
from the fleet of the Norddeutscher Lloyd Company its 
third largest ship. Up tothe completion of the ‘“‘ Bremen ” 
and the “Europa” the “ Columbus” was the largest 
vessel in the fleet, and she had an interesting history. She 
was ordered in 1914 from the Danzig shipyard of F. 
Schichau ,and was not well advanced when hostilities broke 
out. She was not launched until 1922, and ran her trials 
two years later, after which she entered the company’s 
Atlantic services. The ‘‘ Columbus ” had a measurement 
of 32,565 gross tons, with a length of 774ft., a beam of 83it., 
and a draught of 34ft. Her net tonnage was 15,988 tons, 
and she had a deadweight carrying capacity of 10,790 
tons. She was well designed in accordance with accepted 
Atlantic passenger liner practice, and carried 347 cabin, 
649 tourist, and 630 third-class passengers. Her pro- 
pelling machinery, which was designed for a speed of 
about 22 knots, consisted of a twin-screw arrangement 
of triple expansion steam engines, having a designed 
output of about 30,000 S.H.P. Her engines were supplied 
by Blohm and Voss of Hamburg, and her boilers were oil 
fired. She was in Mexico at the outbreak of war, and had 
taken, it is believed, large stores of food and fuel oil on 
board before sailing for Oslo, which was reported to be 





her next port of call. 
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THE SINGLE PURPOSE MACHINE TOOL 


In the Four Years War, as in the present war, 
there was a great deal of talk about single purpose 
machine tools. The advocates pointed out that 
such machines could be produced very cheaply 
and very rapidly and that the use of them could 
be learnt in next to no time, even by workers of 
limited ability and meagre intelligence. Twenty 
years or so ago several factories were equipped with 
machines of the kind, and did yeoman service with 
them. Nevertheless the absolute single purpose 
machine has never succeeded in ousting more 
complex or universal machines, and the reason for 
its relative failure may be worth a brief discussion. 

To begin with it is necessary to be quite clear as 
to what is meant by a single purpose machine. 
The term probably arose many years ago in the 
agricultural and textile machinery trades. As 
everyone knows the products of these trades were 
marvellously cheap, and in the latter particularly 
mass production methods were used. There were 
fewer regulations in those days about the employ- 
ment of young persons and much of the work was 
done by lads operating machines which did only a 
single simple job. The work was then moved to 
another machine which also performed but one 
operation, and so on till the part was complete. 
A vast number of machines was required, and 
the man, or rather boy, output was relatively small, 
but labour was very cheap and the machines 
themselves cost next to nothing. It would not 
pay to employesuch machines to-day on the same 
class of work. The full automatic can do it much 
more quickly, with much less floor space, probably 
a good deal less power, and with very little greater 
requirement in operative skill once it has been set 
for the job. As a matter of fact, single purpose 
machines are in use for the manufacture of shell, 
but many of them are very complex and very 
expensive. They are single purpose in the sense 
that they do one job and one job only, but in other 
respects they are quite unlike the single purpose 
machine of old. Machines of this kind perform 
operations of a fundamental nature which are 
unlikely to be subject to change in design. But 
that is not always so. Given the right conditions, 
viz. large quantities of an identical job, excellent 
results can be attained by the designing of special 
machines around each operation to be performed. 
Unfortunately, it always seems to happen that no 
sooner has the machine been produced to deal 
with a particular design than the design is modified 
and the machine has to go on the scrap heap. 
Hence it has come about that more flexible machines 
are still favoured. Years ago a scheme was got 
out for a complete series of one and two purpose 
machines for shell making. They could have been 
built very cheaply by any reasonably efficient 
machine tool makers and could have been operated 
by unskilled labour. In those days the world was 
still hoping that Armageddon, as we then called it, 
had put an end to war and the scheme which we 
believe was brought before the Government was 
pigeon holed. Now a great many fairly simple 
machines are being made here—more could be 
made if certain restrictions were withdrawn— 
and greater quantities are coming in from America. 
No one would think of describing these machines, 
with certain exceptions, as single purpose machines ; 
in fact with suitable equipment they will cover a 
very large and varied field of work. But the 
interesting fact to remember is that once they are 
set up for a particular repetition job they become, 
for the time being, single purpose machines in the 
sense that they continue to produce identically 
the same article for as long as it may be required. 
But they possess, as well, the virtue that when 
that job is over, or when its design is modified, 
the same machine by re-arranging the equipment 
can be quickly adapted to meet the new conditions. 
Unfortunately, this advantage, this flexibility, 
has the defects of its merits. Since the machines 
are universal they must embody features which 
will enable them to cover any work within their 
range, and consequently they are expensive, the 
cost varying with the degree of universality of the 
machines. 

In normal timesthe British machine tool industry 
is quite competent to satisfy all requirements for 








tools of this description, but when a war comes, 
the output is insufficient and millions of pounds 
have to be spent on imported machines. Whilst it 
is true that the Government set up arrangements, 
notably in connection with aircraft, for a rapid 
increase in output in the event of war, it did not, 
in fact it could not, make provision to meet in 
advance the demand for machine tools that has 
arisen since the war started. It seems that that 
condition must always arise in normal times ; the 
machine tool trade, like others, depends for its 
business on the normal developments of peace 
time industry and on the replacement of obsolete 
or worn-out machines. It has to arrange its 
productive capacity in accordance with that 
demand. It cannot suddenly increase its output 
to four or five times the normal. But we should 
like to be more satisfied than we are that it is not 
being prevented from working up to its full capacity, 
whatever that may be, by regulations and restric- 
tions which ought to be overridden in an emergency. 
It may be necessary to import special machines’; 
it should not be necessary to import ordinary 
machines in large quantities. 


Output and Understanding 


THE maintenance of a steady output is so vital 
to the prosecution of a war, which by its very nature 
is largely dependent on the energies of the engineer, 
that a careful study of factors contributing to a 
decline in production is abundantly justified. That 
there are unaccountable lapses in output few 
managers and foremen would deny. An instance 
that actually happened may possibly suggest an 
important moral. A certain job was urgently 
required, and a whole shop was concentrated on 
its production; everyone worked willingly for 
very long hours, but as the work neared comple- 
tion, higher authority decided to adopt another 
expedient, the result being that the finished job 
lay on the shop floor for several days to the morti- 
fication of those who had done their best loyally to 
comply with the requirements of the management. 
The change of policy may have been fully justified, 
but there had been a lamentable failure in not 
realising the psychological effect on the worker, 
and certainly it would have a very prejudicial 
effect on the next rush order. At all costs the 
finished job should have been taken away im- 
mediately. 

Only by a complete understanding on the part 
of the employer and the employed can the best 
results be secured and a maximum output obtained. 
It needs no stretch of the imagination to recognise 
that work in the modern workshop is becoming 
increasingly monotonous, particularly under war 
pressure, when the numbers of each unit required 
are almost infinite. Pride of product can no longer 
be expected in the way in which it was possible 
when a man was able to build a machine from 
start to finish, but pride in output can be en- 
gendered, not only by the introduction of competi- 
tive effort, which has recently been alluded to in 
these pages, but also by the operator clearly 
understanding the ultimate importance of the 
work on which he is engaged. There will be no 
talk of an inspector being too exacting if a man 
realises that the lives of some of his fellow men 
might be jeopardised by defective work in the very 
part which he is producing by the thousand, day _ 
in, day out. Accordingly, it is suggested that an 
occasional description of the complete assembled 
unit, showing the function of each component 
part, may stimulate the interest of the worker, 
while the skilful lecturer will be able to demonstrate 
effectively the disastrous results of one small 
item being below the specification requirements. 
Better still is to give a complete demonstration 
on the cinematograph, at which a large number 
can see for themselves the mechanism in operation. 
As an example, the modern gun-carriage is a 
complicated engineering product, but from a film 
it is very easy to appreciate the magnitude of the 
stresses to which it is subjected, when the gun is 
fired, and to understand accordingly the necessity 
for high-class work. If, now, the film is passed 
very slowly so that each movement may be 
watched, the functions of the different parts can 
readily be comprehended. It should not be 
difficult to stage on the film one or two examples 
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of the catastrophe that results from the use of one 
defective part. Best of all, however, is to arrange 
for parties of workmen to be afforded the oppor- 
tunity of witnessing the actual performance of 
the finished product, this being possible by periodic 
visits to the proof butts, rifle range, or other place 
where the exacting requirements of modern warfare 
can be tried out under more peaceful conditions 
than at the front itself. It will be remembered 
that during the 1914-1918 war, numbers of British 
workmen went out to France to see for themselves 
what was taking place, with a view to their under- 
standing something of war requirements and to 
enable them to represent to their fellows the 
necessity not only for maintaining output, but 
also for increasing it to the utmost of their power. 
It has been truly said that “to know all is to 
forgive all,” and the workman who has been 
initiated into the reasons for every move, will be 
ready to forgive the exacting inspector on the 
one hand, and the constant urge of the foreman on 
the other. He will realise he has his own part to 
perform, and he will readily respond. At the 
same time, let it be remembered: that the foreman 
must understand his man and his man’s outlook. 
Let him unreservedly admit that the work is 
wearisome and very monotonous, with its incessant 
repetition, and having done so he will be anxious 
to consider all the means possible to make each 
man appreciate the real value of the work on which 
he is engaged, the place it has in the works’ pro- 
gramme, and finally in the far-reaching programme 
of national defence. 

With a little enterprise on the part of the organ- 





iser, it is often possible to arrange for the worker to 
be given a series of jobs in rotation, even in mass 
production methods. Though a certain amount of 
time is inevitably lost in training, the total output 
is increased, simply and solely because the sense of 
boredom has been reduced. The understanding 
manager will not only realise the necessity of properly 
recognised rest periods, but he will also do his 
utmost to introduce some diversion into these 
rest periods that will brighten the outlook of the 
workers and divert their thoughts from the sphere 
of soul destroying routine into one where there is 
scope for imagination. Again, when it can be 
arranged, it is of great advantage to let the 
munition workers into some secrets as to the 
ultimate use of the weapons which they have 
helped to fashion. If a workshop could be in- 
formed that a raiding aeroplane had been brought 
down by a gun that had been built in their own 
shop, and that more guns were urgently required, 
there would be a definite impetus towards in- 
creased production. Could another works be 
authorised to state that an enemy advance had 
been arrested by the barrage set up with shell 
from the works in question, all the workers would 
be inspired to still further effort. Skilfully pre- 
pared pictorial posters applicable to individual 
works have a heartening effect, but they must be 
changed repeatedly, or they may even add to the 
spirit of boredom. It is suggested for serious 
consideration that the more a man can be given to 
understand the value of his work, the more readily 
will a sense of reality be introduced into an 
apparently useless repetition job. 


x 





Army Vehicle Manufacture 


No. 
(Continued from page 614, Dec, 22nd) 


NOTHER works visited was, before the war, en- 
gaged in the production of three principal types 
of commercial vehicles and was one of the largest 
of its kind in Europe. It has now been converted 
for the manufacture of eighteen types of military 
vehicle, including field artillery tractors with 
special metal bodies, and four wheel drive ; anti- 
tank gun carriers; 15 cwt. and 8 cwt. wireless 
trucks ; 8 cwt. personnel carrying trucks; 3 ton 
and 30 cwt. four-wheeled load carriers; special 
bodied 15 cwt., 230 gal. water tanks; 15 cwt. 
compressor trucks for use by the Royal Engineers 
for pneumatic tool work ; mobile offices; and 30 
ewt. six-wheeled anti-aircraft tractors, G.S. load 
carriers, workshop store and winch lorries. 

The normal peace-time production methods 
have been successfully adapted for the new class of 
work, and a steady stream of vehicles is coming off 
the assembly lines. 

From the main machine shop which houses 
several hundred machines, the various parts are 
taken by conveyor to the assembly lines. After 
assembly, the engines are taken to the test beds 
where they are placed back to back and connected 
to a dynamometer. The engines are run 
alternately so that when a new unit is clamped 
down, it is driven cold by its opposite number 
under test. In this way each engine is run-in 
in the cold state for some time before being 
started. 

There are three chassis assembly lines, and 
these are served at various points by nine overhead 
chain conveyors which are kept continually loaded 
with parts by the storesdepartment. The assembly 
line consists of a chain track running in channels 
raised some 2ft. from the ground and moving at a 
rate of 2ft. per minute. About 50 men are 
engaged on each line in assembling the vehicles 
from the bare frame to the completed chassis 
which passes off the line under its own power. 

As each chassis leaves the assembly line it is 
driven to the test department for inspection. 
Here also any special fitments such as shock- 
absorbers, power take-offs, and special chassis 
variations, are added in order to avoid upsetting 
the routine of the assembly line proper. The 


various types of bodies, which are built in adjoining 
shops by the line assembly method, are fitted to 
the chassis after they return from their test runs of 
50 miles or more. 

A particularly interesting visit was made to a 
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works erected and equipped for the production of 
armoured fighting vehicles of the track type, 
such as tanks and machine-gun carriers. Con- 
struction of these works was begun by the company 
concerned in June 1937, and production was in full 
swing by February 1938, the first delivery of 
machine gun carriers being made at the end of 
May 1938. A type of tank now going through the 
shop was developed by the company in conjunction 
with the Mechanisation Board of the Ministry of 
Supply. 

In preparing this design, ease of production was 
considered of paramount importance. It was 
therefore planned for the building of the machine 
to be split up into assemblies of reasonable 
dimensions, and to reduce as far as possible the 
number of different parts. This type of tank is 
also being manufactured by other tank constructors 
for which the company is producing the engine, 
gearbox, and other transmission details. 

Since the beginning of this year, the company 
has delivered a number of these tanks, and we saw 
a further large batch now going through the 
works. 

Entailed in the production of the modern tank 
are 6200 detail parts requiring some 50,000 different 
machining and assembling operations. 

In addition to producing tanks and machine- 
gun carriers, the company has been responsible 
for conversion of a large number of heavy howitzers 
from the old type steel tread tractor wheels to 
pneumatic tyres with hydraulic braking. 

The machine shop adjoins and is in close co- 
operation with a large well-equipped tool room, 
and the inspection department where all parts 
have to be -approved by Ministry of Supply 
inspectors. Engine assembly is carried out by 
the usual line method and adjacent to the end of 
the assembly line are the test beds. 

This engine test section is equipped with a 
complete arrangement of petrol, water, and oil 
supplies. The dirty oil discharged by the engine 
on test is passed through underground pipes to a 
dirty oil tank, and is then purified by centrifugal 
cleaners after which it is passed to an overhead 
clean oil storage tank of 700 gals. capacity, and re- 
circulated to the engine. Water used for cooling 
the engines and hydraulic brakes is circulated 
through a special cooler to eliminate any wastage. 
The exhaust from the engines is passed into a 
large cast-iron pipe laid in a tunnel beneath the 





floor and discharged through a chimney passing 
out through the roof. The discharge is assisted by 
a blower fan at the outlet end of the pipe. 

After fitting the engine on to its stand, it is 
coupled up to its hydraulic brake and to the various 
oil, petrol, and water services, and run under its 
own power at light loads, and at progressively 
increasing speeds for 7 hours, after which it is 
run for 3 hours under full load. The test bed is so 
arranged that four engines can be tested at one 
time, and there is sufficient space to allow this 
number to be increased to seven. 

The gearbox assembly section follows in line 
with the engine assembly. These gearboxes are 
of the four-speed constant mesh type and fitted 
to the output shaft are multi-plate clutches 
which are used for steering purposes, and these 
clutches are assembled in the same section. The 
assembly shop consists of five bays each 390ft. 
long by 60ft. wide, having a height to the eaves of 
32ft., the entire length of the shop being served 
by overhead electric cranes. The tanks are laid 
down in two bays in parallel rows, flanked on one 
side by benches on which the sub-assemblies are 
put together in such a position as to coincide 
with the tanks passing down the assembly line. 

These assemblies consist of such items as spring 
suspension units, final drive, gears, axle arms, 
sprockets, change speed control, steering levers, 
brakes and control, instrument panels, and wiring, 
turntables, and gunner’s seat. The first operation 
is the assembling of the right and left hand sides of 
the hull. This consists of steel plates to which 
are attached various channels, angle irons and 
fittings by riveting. The floor of the tank con- 
stitutes a complete unit, and is assembled at this 
end of the shop. It is moved forward, and the 
two sides are then placed in position with the 
necessary division plates and bulkheads. The 
axle arms which carry the bogie wheels with the 
necessary springs and other components are fitted 
into place, after which the outer skin of armour 
plate is bolted into position. In the fitting of 
these plates it is necessary to ensure that the gap 
between the adjacent plates does not in any way 
exceed two thousandths of an inch, in order to 
afford the utmost protection for the tank crew. 
A special grinding machine has been installed to 
true up the edges of the armour plate for this 
purpose. Meanwhile the internal fittings are 
put into the plates, and by the time the vehicle 
reaches the end of the first bay it is complete 
with its wheels, and is then passed into the next 
bay. 

There the gear-box with the final drive and track 
driving sprockets together with the engine are 
fitted into position. Petrol tanks, radiators, and 
the necessary pipe work are then installed. After 
filling up with petrol, oil, and water, the engine is 
run up, and the various gearbox gears are engaged 
to see that the installation is correct in all respects, 
after which the tracks and gun-turret are fitted, 
and the vehicle then passes to’ the testing-ground 
for a run of six miles, after which it is made ready 
for the final inspection test under Ministry of Supply 
supervision. 

At the top end of the second bay are assembled 
the gun mountings from components supplied by 
other sub-contractors. The work here entails 
the fitting of the telescope sight, firing gear and 
machine gun brackets, and for aligning these parts 
together with the gun on to a target. 

On the outside of the turret are fitted bullet- 
proof plates so as to provide additional protection, 
and these plates are all placed at an acute angle in 
order to deflect any possible bullets. The roof of 
the turret carries on its right hand side the access 
door, and on the left hand side the rotating cupola 
provided with protected look-outs for the com- 
mander of the tank. On the front of the turret is 
mounted the collateral gun mounting. The turret 
is mounted upon rollers so that it can be completely 
rotated, and this rotation is effected either by 
means of a hand gear engaging with a rack attached 
to the hull of the tank, or it can be operated by a 
hydraulic variable speed gear, taking power from 
the main engine for this purpose. 

The series of visits concluded with one to a 
large tyre factory, where we witnessed a demon- 
stration of the properties of the “ bullet proof” 
tyre. A vehicle was fitted with one of these tyres 
which was punctured by rifle bullets ; the vehicle 
then drove off and there was no perceptible change 
in its manceuvrability or riding properties. An- 
other vehicle inspected was fitted on all four wheels 
with this type of tyre, and each had been punctured 
by bullets. In this case also, the running seemed 
to be quite unaffected although the vehicle had run 
a considerable distance on the damaged tyres. 
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John Brunton’s Book, 1812-1899, with an Intro- 
duction by J. H. Clapham, Litt. D. 1939. 
Cambridge University Press. 7s. 6d. net. 

Tue Brunton family is almost as interesting a study 

in hereditary engineering ability as that of the 

Trevithicks. We can go back as far at least as to 

William Brunton (1777-1851) who got his first 

start with Boulton and Watt at Soho, Birmingham. 

No less than eight of his family have been members 

of the Institution of Civil Engineers. Our ex- 

pectation when an autobiographical narrative of 

incidents in the life of John Brunton (1812-1899), 

son of the above William, came to light recently 

has been more than fulfilled. The narrative, 
having been written for the delectation of his 

grandchildren, is not cast in the stiff mould of a 

diary, but flows along in a series of exciting inci- 

dents ; it is not only a revealing human document, 
but it affords a cross-section of the life of an 
engineer whose activities covered the three- 
quarters of the 19th century, when British engineers 
were spreading their talents over the whole world. 

As a boy, Brunton stood at the knee of Telford ; 
he was a co-apprentice with Francis Trevithick at 
Hayle Foundry, Cornwall, where he went through 
the shops, and there met the great Trevithick 
whom he described as ‘‘a very violent and passionate 
man.” In South Wales, Brunton exorcised a 
witch and by the art of wizardry got back his 
stolen black mare. Railway construction drew 
him into its orbit. He served George and Robert 
Stephenson as well as Isambard Brunel. Through 
the latter, he was brought into the Crimean War in 
1854 as engineer for the hospital arrangements at 
Smyrna and Abydos, and for the erection of a 
hospital for 3000 beds at Scutari. He would only 
accept the post if carte blanche were given him 
and the way in which he carried out his duties 
surpasses romance. After peace had been de- 
clared, he had strict instructions from the War 
Office to sell up all materials and stores, but, 
finding a ring, determined to get the whole at a 
knock-out price, and, rejecting with scorn an offer 
to share the plunder, he bought in the whole lot 
and shipped them back to England. Naturally 
he got severely called over the coals, but he 
succeeded to his great delight in scoring off the 
War Office by selling to another Department of it 
most of the hospital equipment. Netley was just 
then being built ; finally, he had left on his hands 
60 ventilating fans, but seeing in the papers an 
account, of deficient ventilation in H.M. gunboats 
he boldly offered to the Admiralty ‘“ Brunton’s 
improved machinery for ventilation.’”’ The story 
of how its efficiency was proved by getting the 
inspecting officers into the stokehold and covering 
them with dust and soot, is amongst the most 
amusing in the volume. 

In 1856, Brunton was appointed Chief Engineer 
of the Scinde Railway, and was out in India during 
the Mutiny. We can only pause to tell how he 
faced a mad wolf, entertained a Rajah to his first 
trip in a steam-boat, acted as chaplain and as 
physician, and started the manufacture of ice in 
the country. After making the surveys for the 
Indus Valley Railway, he came home. He started 
as a consulting engineer in Westminster, and 
remained in practice till his 78th year. 

The story is told in the matter-of-fact—not 
literary—style of the engineers who left on the 
19th century what are its most abiding charac- 
teristics. Engineers owe thanks to the Cambridge 
Syndics for bringing out this gem. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


PNEUMATIC TOOLS 


Sir,—I read with much interest the article by Mr. 
John Holloway in your issue of December Ist, on 
the subject of Pneumatic Power Tools and Machines, 
and his review of the early history of the pneumatic 
tool industry. 

Mr. Holloway’s statement that hardly more than 
thirty-five years have elapsed since pneumatic tools 
were first brought over from America is not strictly in 
accordance with the facts, and in the interests of 
historical accuracy, I think the pioneer efforts of 
earlier workers in the pneumatic tool industry should 
be recognised. I do not wish in any way to detract 
from the achievements of my old and esteemed friend, 
Mr. J. W. Tierney, Managing Director of the Globe 
Pneumatic Tool Company. It should, however, be 
recorded that at the date given by Mr. Holloway 
as the birth of the pneumatic tool industry in Great 
Britain, it was already a lusty youth. 

Almost ten years previous to the date given by Mr. 
Holloway, the Boyer Pneumatic Hammer was brought 
to England by Mr. Eliot Howard, and the Great 
Western Railway installed the first pneumatic tool 
plant in their Swindon works in 1896. 

Soon after that date, the late Mr. J. C. Taite, of 
Messrs. Taite and Carlton, arranged with Mr. Holden 
of the Great Eastern Railway to instal a pneumatic 
tool plant at Stratford Works. 

At this time (1896) the firm of Taite and Carlton 
were actively selling pneumatic tools in this country, 
and had workshops first in Upper Thames Street, 
and later in Tooley Street, where pneumatic tools 
were being made on a small scale, commensurate 
with the undeveloped state of the industry at that 
date. 

At the summer meeting of the Institution of Naval 
Architects in 1897 there was an exhibit at the 
Imperial Institute of Boyer Pneumatic Hammers 
and Little Giant and Whitelaw air drills. 

Messrs. Taite and Carlton joined forces with Mr. 
Eliot Howard, and in 1897 the firm became Messrs. 
Taite Howard and Co., Ltd., with offices at 63, Queen 
Victoria Street, and works at Tooley Street. 

Parallel with these developments, the International 
Pneumatic Tool Company, Ltd., was formed in 1899, 
under the chairmanship of Mr. John P. O’Donnel, 
M.I.C.E., for the manufacture and sale of Little Giant 
Pneumatic Tools, with works at Chippenham, Wilts, 
opened in 1900. 

In that year also a consolidation of pneumatic tool 
interests took place, when Messrs. Taite Howard and 
Co., Ltd., and the International Pneumatic Tool 
Company, Ltd., were merged, and the Consolidated 
Pneumatic Tool Company formed, the products of 
the new company being mainly Boyer Hammers and 
Little Giant and Whitelaw Drills. 

In 1899, Mr. E. C. Amos, M.I. Mech. E., read a paper 
to the Society of Engineers in London on Machine 
Tools, in which he described the pneumatic tools 
then in use, and in 1900, Mr. Amos read a paper to 
the Institution of Mechanical Engineers on Pneumatic 
Tools which was duly noticed in your columns at that 
time. At the Glasgow Exhibition of 1901 the Taite 
Howard Company had a pavilion in the grounds 
showing pneumatic tools on ship-building work, and 
also a stand in the Machinery Hall. 

In 1902, you published an illustrated article on 
“Repairing the Cunard Liner ‘ Etruria’,” which 
had lost her rudder, stern post, and propeller in mid- 
Atlantic, and commented on the fact that the work 
of replacement was carried out by the use of pneu- 
matic tools in the remarkably short period of 
fourteen days. (THE ENGINEER, June 6th, 1902.) 

At this date the productive capacity of Chippenham 
Works and the repair works at York Street, West- 
minster (now Petty France Street), had become 
inadequate, and it was decided by the Consolidated 
Pneumatic Tool Company to build a much larger 
specialised factory at Fraserburgh, Aberdeenshire. 
All this, as will be seen from the dates given, took 
place before the Globe Pneumatic Engineering 
Company commenced manufacturing operations at 
Newcastle-on-Tyne. 

ANDREW StTEwakt, M. Inst. E.E. 
Consolidated Pneumatic Tool Company, Ltd. 





BALANCING LOCOMOTIVES 
Sm,—On p. 468 of the November 10th number of 
THE ENGINEER, there was a balancing diagram of the 
L.M.S.R. ‘‘ Coronation ’’ class locomotives, and a 
paragraph relating to this. Mr. Stanier has kindly 
written to me to clear up the “ debatable points ” 


As his explanation will, I am sure, interest others 
beside myself, I have obtained his permission to 
quote part of his letter, as follows :— 

“Tt is the practice in this country to balance in 
each wheel the revolving masses which are attached 
to it, and this includes in the case of driving axles the 
big end and a portion of the connecting rod. These 
revolving masses give rise to forces, which at any given 
instant reduce to a single force and a couple. Each 
pair of wheels is completely balanced as a unit, and 
the revolving weight on any one side is cross-balanced ; 
that is to say, a balance weight is not only put into 
the wheel opposite a given crank pin to balance the 
single centrifugal force mentioned above, but a small 
weight is also put into the opposite wheel, at 180 deg., 
to balance the cross couple which arises from the 
crank pin and the wheel tread not being in the same 
vertical plane. The two balance weights for any 
given wheel are combined into one, and in a pair of 
wheels so dealt with there is no hammer blow what- 
soever due to revolving parts, but it may interest 
you to know that American practice in the past has 
usually omitted the element of cross-balance, and 
under these circumstances there is, in fact, some degree 
of hammer-blow arising from this cause. 

“With regard to reciprocating balance, some 
difficulty may arise from the commonly held idea 
that in a four-cylinder locomotive, the reciprocating 
parts are completely balanced amongst themselves, 
so that no balance weight is required in the wheels, 
and there is no hammer blow. 

** This is, however, not the case in the conventional 
type of four-cylinder engine, in which the four cranks 
are set at 90 deg. to one another. It is true that 
when the reciprocating masses are equal, the balancing 
of the horizontal forces is complete, but there is left 
unbalanced a horizontal cross couple. To deal with 
this a small balance weight has to be added in each 
of the wheels. The disposition of these weights is 
such that when one (on the left-hand wheel, say) is 
acting downwards on the rail, the other on the right- 
hand wheel is acting upwards at 180 deg. to the 
former. There is, therefore, a small hammer blow 
acting alternately on each wheel on an axle, or wheel 
hammer blow as it is called, but taking the axle as a 
whole the simultaneous upwards and downwards 
effect of the respective balance weights will cancel 
out, giving nil axle hammer blow. 

“‘ This is shown on the balancing diagram, appearing 
in THe ENGINEER of November 10th, but is not 
perhaps very clear in that diagram, because it is 
there shown in a conventional form without explana- 
tion. It may help you if I point out that the arrows 
shown along the horizontal centre line of the wheels 
are intended to indicate the angle at which the 
reciprocating balance weight is placed in the wheels 
for the crank position shown. The conditions of 
maximum hammer blow are attained when the 
wheels have revolved 90 deg. from the position shown 
in the diagram. 

‘The balance weights required to give complete 
revolving balance are combined with those required 
to balance.the given percentage of the reciprocating 
weights, so that the actual wheel centre contains one 
“ resultant ” balance weight, which takes care of both 
items. 

“The only other item which I think may puzzle 
you in this diagram is the slidebar hammer blow. 
This again is a conventional term for what is not 
strictly a hammer blow in the same sense as we have 
hitherto been describing. It is the force due to the 
centrifugal action of the small end of the connecting 
rod, at the point where it is restrained by the slide- 
bars. This is quite separate from the steam thrust, 
and when it is a maximum it acts vertically on the 
frame of the engine, but in opposite phase to the 
wheel hammer blow. 

“In this particular diagram, for simplicity, inside 
and outside crossheads are shown to coincide, al- 
though, as you are aware, they do not do so on the 
actual engine.” 

The whole of this quotation gives food for thought, 
and the reference to American practice with regard to 
the ignoring of cross-balancing induces me to mention 
that I believe more attention is now being paid to it 
over there. The introduction of many high-speed 
trains across the water, and the construction of 
engines specially built to haul them, must have 
brought the matter of engine-balance into prominence. 
I have mentioned in previous articlés the massiveness 
of the motion on high-powered American engines, 
and the very heavy hammer blow resulting from it. 
The reduction of this by any means, or to any degree, 
should be well worthy. of effort, and to this end cross- 
balancing is of considerable value. Multi-cylinders, 
too, are no longer objected to so decidedly as they 


once were. 
E. H. Livesay 
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which I mentioned in this, and in a previous article. 
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Electrical Equipment 


of Coke Oven Plant 


HE works of Stewarts and Lloyds, at Corby, 

Northamptonshire, were described in our issues of 
November Ist, 8th, 15th, and 22nd of 1935, but no 
account was given of the associated electrical plant. 
The coke oven equipment and handling plant was 
supplied by the Woodall Duckham Company, of 150, 
Victoria Street, London, 8.W.1, and is electrically 
driven throughout. Upwards of forty motors, aggre- 
gating nearly 600 H.P. and ranging from 2} H.P. to 
66 H.P. each, were manufactured and supplied by the 
General Electric Company, Ltd., Magnet House, 
Kingsway, London. Power is obtained from the 
grid through the Kettering U.D.C. and is received at 








of 3500 tons. Coal is delivered to the tops of the 
bunkers by belt conveyor and is distributed by a 
scraper conveyor. This conveyor is driven by a 
30 H.P., 725 r.p.m. slip-ring motor of the totally 
enclosed fan-cooled type fitted with an air-break 
rotor starter of the contactor type remote controlled 
from a push button switch. The ovens can be heated 
by coke oven or blast-furnace gas, and the system of 
heating depends upon the reversal of the flow of air 
and gases in the flues and regenerators at predeter- 
mined intervals. Reversal is effected by a series of 
valves arranged in two alleyways running the full 
length of the batteries at each side. The operating 








the oven batteries (Fig. 1) each machine carrying 
four steel hoppers fitted with sliding gates and with 
drop sleeves for directing the coal into the oven 
charging holes. The car takes sufficient coal for one 
oven from the bunkers above and travels to the 
required point, where the drop sleeves are lowered, 
the coal is dropped through the gates, and the sleeves 
are withdrawn. The machine then returns for another 
load. The travel motion is provided by a one-hour 
rated 36 H.P. slip-ring motor carried on spring- 
mounted cast steel cradles and operating through 
double spur reduction gearing as seen in Fig. 1. 

The charge is heated in the coke ovens until the 
gas has been driven off and carbonisation is complete. 
The ovens are discharged by removing the doors at 
each end, and pushing out the incandescent coke ; 
these operations are carried out by two pusher 
machines and two door machines, which run on a 
special track at the side of the batteries. 











FIG. I—-COAL CHARGING CAR 


the steel works main sub-station, from which an 
11-kV works supply is taken on a ring main, Step- 
down transformers at suitable points give a supply 
at 415 volts to the coke oven plant. 

The coke oven plant consists of 113 ovens arranged 
in three batteries and situated on either side of two 
coal storage bunkers. The ovens are of the Becker 
cross regenerative combination type,- measuring 
approximately 40ft. 8in. long between doors, 13ft. 
high, and l6in. wide. Each oven can take 14} tons 
of coal per charge, and the total daily carbonising 
capacity of the three batteries is about 2500 tons. 
The storage bunkers have a total combined capacity 





FIG. 3-COKE PUSHER 





mechanism of these valves is controlled by two 
reversing machines, one for each side of the bunkers ; 
each reversing machine is driven by a 10 H.P., 
710 r.p.m. squirrel-cage motor, and the control gear 
incorporates a timing device, which can be adjusted 
to give intervals of from twenty to thirty minutes 
between reversals. One of the reversing machines is 
illustrated in Fig. 5. An automatic alarm draws 
immediate attention to any failure of reversal. 
Machines used for charging and discharging the 
ovens are all electrically driven by totally enclosed 
motors running at 705 or 720 r.p.m. Two charging 
machines are installed and run on rails on the top of 





FIG 2.—COKE PUSHING MACHINE 


One of the pusher machines is illustrated in Fig. 2. 
It has four operating motions—a hook to engage and 
carry the oven door, an extractor head to remove and 
replace the door, a ram to discharge the coke, and a 
leveller bar to level the top of the coal after charging 
the ovens. A fifth motion travels the whole machine 
along the oven battery. Each motion is driven by a 
separate motor through reduction gearing. The 
greatest power is required by the ram, which is 
operated through a rack and pinion by a 66 H.P. 
slip-ring motor seen in the centre of Fig. 2. Two slip- 
ring motors, one of 36 H.P. and the other of 50 H.P., 
actuate the rope drum for the leveller bar (Fig. 2) 














FIG. 4—-DOOR MACHINE 
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and the long travel (Fig. 3) respectively, the cross 
driving shaft for the latter being seen in the illustra- 
tion. Fig. 3 also shows the 5 H.P. and 2} H.P. 
squirrel-cage motors driving the door extractor and 
door hook ; the extractor is driven through rack and 
pinion, while the crank for raising the hook, which is 
carried on the extractor head and fitted with a device 
for lifting the door latches, is operated by a threaded 
shaft. 

The door machines, which are carried on a platform 
along the coke side of the ovens, are provided with 


since it is essential that the drop sleeves, rams, 
leveller bars and extractors respectively shall be 
fully withdrawn before the machines can travel ; 
the travel motor on the charging machines is inter- 
lacked with the hand lever for lowering the drop 
sleeves. The maximum travel of the rams, leveller 
bars, door extractors and slewing device and the long 
travel of the charging and pusher machines are con- 
trolled by suitable limit switches, while solenoid 
brakes are fitted to the four operating motions 
of the pusher machines and on the extractor, 








FIG. 5—SQUIRREL-CAGE MOTOR 


extractor carriages and heads each carrying a hook 
and an adjustable buffer bar similarly to the corre- 
sponding motion of the pusher machines ; in addition, 
one of the door machines, ‘a general view of which is 
seen in Fig. 4, is provided with a slewing mast, into 
which the extractor is withdrawn, the mast then 
turning through approximately 90 deg. so as to bring 
the door into a convenient position for cleaning. 
Each motion is geared to an individual motor. A 
12} H.P. slip-ring motor for long travel drives a 
cross shaft geared to the wheel axles; the 2} H.P. 
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FIG. 6—SCREENING STATION 


DRIVING REVERSING MACHINE 


slewing, and hook motions of the door machines. 

Coal withdrawn in the levelling operation passes 
down a chute into a hopper carried on the pusher 
machine, from which it is discharged at intervals into 
a skip adjacent to the ovens bunker; when full this 
skip is elevated and discharged into the charging car 
by means of a crane type hoist operated by a 10 H.P., 
560 r.p.m. motor for hoisting and a 3 H.P., 545 r.p.m. 
motor for slewing, both motors being of the totally 
enclosed slip-ring type. 


The coke from the ovens passes to an extensive 
handling plant, which is also electrically operated 
throughout. When pushed out of the ovens the coke, 
which is incandescent, is directed by guides into a 
quenching car, which travels to the quenching 
station, where water is sprayed on to the coke from an 
overhead tank. This tank is fed by a@ centrifugal 
pump, having an output of 60,000 gallons per hour ; 
the pump is direct coupled to a 40 H.P. squirrel-cage 
motor, which is fitted with a contactor type star-delta 
starter controlled by a float switch in the overhead 
tank, thus ensuring automatic replenishment of the 
overhead supply. A similar motor-driven pump is 
provided as a standby. 

After quenching the coke is discharged on to a 
sloping wharf, where it is allowed to cool. Along the 
lower side of this wharf are a series of hand-operated 
finger type gates, which can be opened to discharge 
the coke on to a belt conveyor, which forms the first 
link in the coke-handling plant. This belt conveyor, 
which is 455ft. long and 42in. wide, is driven by a 
20 H.P. slip-ring motor. It delivers the coke by way 
of a transfer station to a similar conveyor, 255ft. long, 
running at right angles and driven by a 15 H.P. slip- 
ring motor. Both these belt conveyor motors are 
fitted with air-break contactor type rotor starters. 
The coke is then delivered to the screening station 
(Fig. 6), where it is graded by a double-deck primary 
sereen and a single-deck secondary screen, both of the 
“Gyrex”’ type, made by the Fraser and Chalmers 
Engineering Works of the G.E.C. These screens are 
driven through tex-ropes by squirrel-cage motors of 
10 H.P. and 5 H.P. respectively, the former being 
seen in Fig. 6 The screening station is also equipped 
with a Pennsylvania coke cutter driven by a 10 H.P. 
squirrel-cage motor: Screen and cutter motors are 
switched direct on the line by starters of the oil- 
immersed drum type. 

From the primary sereen the oversize furnace coke 
is taken by a 36in. belt conveyor, 575ft. long, to 
another transfer station, from which a similar con- 
veyor, 326ft. long, delivers it to a 36in. wide shuttle 
conveyor, 148ft. long, which runs above the furnace 
coke storage bins and distributes coke into them. 
The three conveyors mentioned are driven by a 
15 H.P. slip-ring and 10 H.P. and 5 H.P. squirrei-cage 
motors respectively ; the squirrel-cage motors have 
direct-to-line starters, the shuttle band conveyor 
being of the reversing type, while the slip-ring motor 
has a contactor type rotor starter. 

All the conveyors on the coke-handling plant are 
driven through worm reduction gearing direct con- 
nected to the motors, which run at 720 r.p.m. and 
are totally enclosed, being of the fan-cooled type 
in sizes above 5 H.P. Contactor starters are used 
throughout. To prevent any of the conveyors being 
started or stopped out of their proper order suitable 
sequence interlocks are provided on the motor control 
gear. 

Coke bought from outside sources is brought into 
the works in railway wagons, which are tipped by a 
special high-lift tippler on to a small wharf adjacent 
to the main coke wharf, whence it is discharged on to 
the main coke-handling system. This tippler is 
driven by a 20 H.P., 475 r.p.m. slip-ring motor. 











E have received from the Bolinder’s Com- 

pany, Ltd., of Coronation House, 4, Lloyd’s 
Avenue, London, E.C.3, some particulars of new 
Bolinder oil engines which have been recently added 
to the range of engines manufactured by the Aktie- 
bolaget Bolinder-Munktell, of Eskilstuna, Sweden. 
The three-cylinder oil engine—see Fig. 1—with a 
designed output of 75 B.H.P. at. 800 r.p.m. and a 
bore of 180 mm. with a stroke of 180 mm., completes 
the existing range of one, two, and four-cylinder 
units with powers of 25, 50, and 100 B.H.P., and now 
gives a complete range of one to four-cylinder units 
in this series. The engines operate on the two-stroke 
principle, with airless injection of fuel, which may be 
of any of the many semi-residual fuel oils. The 
engines are of light weight, and are specially suited 
for marine service. 

The cast iron bed-plate has a double bottom, which 
is utilised as an air silencer for the intake air, which 
is first passed through a filter. The design adopted is 
such that a portion of the air passes through valves 





hook motor operates in a similar manner to the 
pusher machine hook motors, and the 5 H.P. door 
extractor motor withdraws the carriage by means of 
a rack and pinion; a similar motor is fitted to the 
slewing action, driving a pinion which engages with a 
quadrant at the base of the mast. 

All motors on the charging, pusher and door 
machines are equipped with air-break reversing con- 
trollers of the drum type (except on the ram motor 
of the pusher machine, where a controller of the cam 
contactor type is used). The control gear on the coal 
charging, pusher and door extractor machines is 
electrically interlocked with crane protective panels, 








arranged on the manceuvring side of the engine, whilst 
the remainder passes through the space between the 
walls of the bed-plate to the valves on the silencer 
side of the engine. The crank case is of one-piece con- 
struction, and its form is such as to effect a reinforce- 
ment of the bed-plate in the longitudinal direction. 
On the removal of the seats of the air valves the crank 
pin bearings are easily accessible for inspection. The 
cylinders are water cooled, and they are made of a 
special grade of hard cast iron, bored and ground. 
The air intake ports are of large size, and, as will be 
seen from our engraving, the exhaust silencer is 
water cooled, and is attached direct to the cylinders. 


New Swedish Oil Engines 





ready means of inspecting the inner surfaces of the 
cylinders. 

Pistons of hard cast iron are employed, and they 
carry four piston rings. For the lubrication of the 
piston pin bearing there are oil catchers. The lubri- 
cation needed is comparatively small, as the bearing 
is of the S.K.F. needle roller pattern, which, it is 
claimed, needs but little oil and is not easily affected 
by overloading or long periods of idleness. The con- 
necting-rods are of drop-forged steel of “‘ H ” section, 
artd the crank pin i are of bronze lined with 
white metal. The crankshaft is made of high quality 
forged steel, and is fitted with counterweights. It is 
accurately balanced. In the three-cylinder engine 
the cranks are set at 120 deg., angles of 180 deg. and 
90 deg. being employed for the two and the four- 
cylinder engines respectively. For the main crank- 
shaft bearings 8.K.F. roller bearings are used, two 
such bearings being used in the one, two, and three- 
cylinder engines, and three in the case of the four- 
cylinder engine. In order to protect the bearings 
from dirt, felt packings are fitted. The governor and 
fuel pump. unit, which is arranged on the opposite 
side of the engine to that shown in our engraving, is 
driven from the main crankshaft by a skew gear. 
Speed control is given by turning the hood of the 
governor which, by varying the tension of the 
governor spring, increases or decreases the stroke of 
the fuel pumps, and thereby makes the engine run 
faster or slower as may be desired. 

All the important working parts of the engines are 
furnished with high-pressure forced lubrication. The 
mechanical lubricator has adjustable oil pumps, and 
it supplies oil to the cylinders, piston pins, crank pins, 





The large exhaust ports which are provided give a 


also the governor, the circulating water pump, and 
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the exeentric strap which drives that pump. The 
circulating pump on the one, two, and three-cylinder 
engines is made of bronze and is of the plunger type, 
driven by an excentric. The bilge pumps are of the 
same pattern and they are mounted on the opposite 
side of the engine, being worked from the same 
excentric strap which drives the circulating water 


pump. In the case of the four-cylinder engine there 


are two circulating pumps, one on each side of the bed- 





starting burner, utilising the same fuel as the engine, 
is attached to each cylinder. By this means the 
engine can be started from cold and run up to full 
power in about two minutes. An air starting device 
is also provided, and the compressed air for the quick- 
starting and the air-starting devices is supplied from 
an air vessel which is charged direct from the engine 
cylinder, so that no auxiliary air compressor is needed. 
The charging valve is combined with the air starting 











FIG. I—75 B.H.P. THREE-CYLINDER MARINE OIL ENGINE 


plate, and the bilge pump, which is of the gear type, is 
mounted at the after end of the crankshaft. 

The reversing gear, as will be clearly seen from our 
illustration, is assembled on a continuation of the 
main bed-plate frame and is furnished with large 
inspection doors, giving ample inspection facilities. 
The gear comprises a friction clutch, a gear drum, a 
brake band, and a manceuvring device, which is built 
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valve. For electric starting an igniter on each 
cylinder is provided, which takes current from a 
battery automatically charged from a direct-driven 
generating set. With this type of ignition it is 
claimed that the engine can be started in from twenty 
to thirty seconds, the heating current being switched 
off when the engine is sufficiently warmed up. The 
generator, which can also be used to supply current 
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FIG. 2—SECTION OF SINGLE CYLINDER ENGINE 


into the engine and forms @ very rigid structure. 
When it is desired to reverse the engine from ahead 
to astern the lever is pulled astern, while to stop the 
engine it is brought back to the vertical neutral 
position. Should a reversible propeller be preferred, 
then the friction clutch for freeing the engine is 
retained, with the gear drum and brake band omitted. 
The general dimensions of the engine remain unaltered. 

For starting the engine a patented Bolinder quick- 





for lighting, is mounted on the manceuvring side of 
the engine and is gear driven. In order to prevent the 
battery from being overcharged an automatic cut- 
out is provided. To meet the demands of electric 
ignition and lighting a battery with a capacity of 
85 ampere hours is sufficient; should, however, 
electric starting by push button be required; an 
electric motor is fitted on the silencer side of the 
engine with a pinion which automatically gears with 





@ ring gear on the engine fly-wheel. A motor with a 
voltage of 24 volts is generally employed, four 6-volt 
batteries, each of 85 ampere-hours capacity, being 
connected together in series, thus giving the required 
24 volts, 

The other new engine which is illustrated by 
the drawing, Fig. 2, and the industrial and 
marine models, Figs. 3 and 4, is a single-cylinder 
model having a bore of 120mm. and a stroke of 
150 mm., with a designed output of 10 B.H.P. 
when running at 1000 r.p.m. The fuel consumption 
is very low and amounts to only 0-40 lb. of semi- 
residual oil fuel per brake horse-power-hour, corre- 
sponding to approximately 4 Ib. of fuel per hour when 
running under full-load conditions. The engine is 
easily handled and has been specially built for motor 
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FIG. 310 B.H.P. INDUSTRIAL ENGINE 


boats and fishing vessels. In the design of the 
principal parts such as bed-plate, cylinder casing, 
crankshaft, and cylinder, as well as the cooling water 
pumps, the principles underlying the design of the 
engine already described are closely followed. As 
will be seen from the drawing, Fig. 2, the piston 
carries six pressure rings and an oil scraper ring. 
It is made in a specially light metal alloy, and com- 
bined with the carefully balanced crankshaft, the 
design has contributed to the smooth running of 
the engine and the general absence of vibration. 
The centrifugal governor forms an integral part 
of the fuel pump unit which is of the Bosch pattern, 
as are also the fuel injector and the fuel filter. 

A hand lever for speed regulation is provided. 
The starting devices include an air starting valve, 








FIG. 4—10 B.H.P. MARINE ENGINE 
which is connected through a cock with the air 
starting vessel, charged from the engine cylinder. 
If desired an alternative starting device comprising 
a starting motor geared to the fly-wheel, and taking 
current from a battery charged from a generator 
directly driven from the engine, can be supplied. 
In our illustrations we also show the auxiliary 
cartridge starting arrangement which it has been 
found is only needed in Sweden and more northerly 
countries under abnormally cold conditions. Under 
normal conditions it is possible to start the engine 
by hand, and for this purpose a spring-controlled 
starting handle is accommodated within the rim of the 
fly-wheel. In the marine model shown in Fig. 4 
is fitted a standard Bolinder reverse gear generally 
similar in design and construction to that of the three- 
cylinder engine we have already described. 
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From the Shipowner’s Point of View 
By Masor T. RUSSELL CAIRNS * 


In this work-a-day world, the business of the Ship- 
owner is to provide transport service by sea, using 
the tools provided for him by the builders of ships, of 
engines, and of very varied equipment. To do that 
efficiently, and to be able to keep on doing so—making 
transport a stable business instead of a charity— 
the shipowner has to so arrange—if he can—that 
many requirements are fulfilled. He has not only to 
buy a suitable ship at a reasonable price, but to 
endeavour—again, if he can—to obtain in a com- 
petitive market such payment for services rendered 
as will meet not only all charges for wages, fuel and 
stores, services of agents, harbour dues and light dues 
for the lighthouse and buoying services for the coast, 
but he must provide by insurance against risks of 
total loss or damage to his ship and against risks of 
liability for damage he may do to other ships and to 
dock or harbour structures. Then he must pay for 
repairs and provide—if he can—for depreciation by 
building up in bank or in investments a fund to 
compensate for the ageing of his ship, so that his 
capital shall not vanish ; and if anything is left over, 
that remnant represents his income—and is “ shot at ” 
for Income Tax. 

This is an elementary statement of the position, 
treating the ‘“shipowner” as an individual. In 
** real modern life ” the capital involved in the owning 
of even one vessel is usually much in excess of the 
es ing capacity ” of an individual, and ships are 
usually owned by limited liability companies—some- 
times single-ship companies, more frequently by 
companies that own a number of ships—a system 
which evens up losses, risks, and profits. Manage- 
ment is then usually provided by a separate managing 
company. Ship management is a skilled profession, 
involving knowledge of much detail as to trade 
customs and practice, markets for fuel, markets for 
ships’ services, necessity and methods and varieties 
of insurance, and an ever-increasing degree of 
attention to the work of organisations aimed at 
eliminating injustices and misunderstandings between 
shipowners and shippers, between shipowners and 
seamen, and between shipowners and government. 
The result of the operations of these organisations is 
very gratifying when surveyed over the last thirty or 
forty years. 

In the relations between employers and employed, 
negotiations between organisations working in a 
business-like way on behalf of officers and men 
on the one side meet an organisation representing the 
owners, and differences are thrashed out and adjusted. 
The officers and men are now better off in every way— 
pay is very much better, not only in £ s. d., but in 
purchasing power and compares much more favourably 
with pay ashore than it did in the old days of inter- 
mittent wage-wars. Conditions regarding mens’ 
quarters and hours have improved too, and are still 
improving. 

As regards relations between owners and shippers, 
these organisations have established standard forms 
of contract for ‘‘Charter Parties” which have 
eliminated much of the snatch and grab methods by 
which unusual clauses used to be introduced by 
merchants and shippers to get the better of a ship- 
owner, 

My remarks so far are intended to indicate the back- 
ground for the relations between the shipbuilder 
and the shipowner, as the shipowner naturally has 
many things to do in addition to ordering new tonnage. 
Every period has its own causes for changes in ship- 
building practice ; sometimes the reasons for change 
are sound, sometimes they are shown by hard 
experience to be unsound ; and obviously the better 
the scientific knowledge and judgment of the builder 
and of the owner for whom he builds, the less likeli- 
hood there is of unjustified changes in practice. 

Most of you in the future will be engaged in the 
service of builders of ships or engines ; some of you 
may be “on the other side of the fence” as con- 
sultants or superintendents advising shipowners, 
and reliance on your judgment will have to be the 
basis of decisions by the owners when technical 
perfection and first cost have to be balanced. Sound 
judgment is needed on both sides of the fence; but 
the man on the builder’s side of the fence must not 
be surprised if the owner and his advisers look at 
questions from a long-term standpoint, looking 
twelve years ahead towards Lloyd’s Special Survey 
No. 8, while the builder may be conterit to foresee 
satisfactory service for a year or two, regarding any 
trouble after that as the due reward of the owners’ 
misdeeds. That particular difference of point of 
view between builder and owner is somewhat less 
wide now than it used to be, as the rules of the 
registration societies are much more detailed than 
they were thirty years ago. 

The thirty years’ period just ending, has led up to 
& very interesting present position, in which the rate 
of change has quickened very appreciably, and this 
is no doubt true of more than shipping. e history 
of these changes and tendencies is too long for an 
occasion such as this, so my references to the past 
will only be for the purpose of illustrating points that 
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arise. Shipbuilders will I hope bear with me if for 
the sake of their engineering colleagues I try to cover 
much that may be commonplace to the shipbuilders. 

First I would refer to the reduction which has taken 
place in the number of types of ship. Sketches or 
references are to be found in old register books of 
** Awning Deck Ships,” “‘ Part Awning Deck Ships,” 
“Spar Deck Ships,” *‘ Single Deck Ships,” “‘ Three 
Deck Rule Ships,” and “ Shelter Deck Ships with 
Freeboard,”’ &c. These each represented an attempt 
to fulfil some requirement, real or supposed. It is 
now found possible to satisfy any practical wants by 
ships conforming to one or other of two basic types for 
strength and draught with some latitude as to 
compromise between the two for special cases. Your 
basic types are ‘‘The Full Scantling Vessel,” and the 
“Complete Superstructure Vessel.” 

It is fitting that a shipowner or ship manager should 
try to explain why any such variations from standard 
should be necessary.- Like many other problems this 
is most easily put into perspective by looking into 
the two extreme possible requirements. One extreme 
requirement is for a ship only intended to carry a 
cargo such as heavy ore, with a density much greater 
than water. Obviously such a ship only requires as 
much volume of hull as will provide the necessary 
displacement to support the weight of ship, cargo, 
stores and bunkers, plus whatever volume is necessary 
above waterline to provide “reserve buoyancy ” 
and safe rg 7 of deck—(both provided for by 
“Statutory Freeboard”’). The very small volume 
of the holds might be obtained by high inner bottom 
and side ballast tanks, till just suitable for the intended 
cargo. Such an abnormal design might produce a 
somewhat heavy and costly hull, but ships approxi- 
mating to this idea have been built for the very 
good reason that port dues charged on the ship at 
each visit to port are levied on measurement tonnage, 
which is based on the cubic measurement of the money- 
earning parts of the ship. 

With these abnormally small holds the gross and 
nett tonnages of such a ship would be very low. 
Such ships have been popularly known as “ dues- 
dodgers,” and I think that in some cases harbour and 
dock authorities have had to promote legislation to 
get a payment from these or other types of “ dues- 
dodgers ” reasonably comparable with the harbour 
facilities made use of by them. It is probably 
within the knowledge of some of you that certain 
small craft have actually been built which when 
measured by standard rules, with standard deductions 
and allowances, were entitled to a negative nett register 
tonnage ! 

A dense cargo such as that mentioned is generally 
known as a “ deadweight cargo” because the ship 
can without difficulty stow her full “ deadweight,” 
that is, her displacement minus equipped weight. 
Deadweight is rather an unfortunate expression : 
usually what is “dead” is useless, and the un- 
initiated think it ought to describe some unprofitable 
weight, such as the hull and equipment. Obviously 
such a ship is not usually any use for a return cargo of 
normal type. 

Let us go now to the other extreme and consider 
a cargo of what the small boy calls ‘‘ monkey nuts ”— 
@ very important commodity. Monkey nuts have 
much more important uses than for consumption by 
monkeys, and tomtits, or by small boys, either au 
naturel or roasted or in toffee. As “‘ ground nuts ” or 
“* Arachides ” they are one of the great sources of 
edible oils for salad oil, margarine, &c., with cattle 
food as a by-product. These nuts shipped in their 
light husks bulk about 100 to 110 cubic feet to the 
ton weight. As the ship receives her support by 
displacing 35 cubic feet per ton weight of ship plus 
cargo, it is evident that a hull to carry all the weight 
of monkey nuts that “displacement” up to a 
reasonable draught would permit would be enormous, 
and would have an enormous internal capacity to be 
measured up and included in her nett register tonnage. 
She would have dues to pay on all that tonnage every 
time she used a port, whether she was.carrying a full 
cargo of monkey nuts filling the whole cargo space, 
or the same weight of ore forming a few heaps in the 
bottom of the enormous holds. Ships completely 
fulfilling the monkey-nut standard of capacity are 
therefore never built. 

Now the ship that can carry her deadweight only 
when the cargo is of high density has only a limited 
market for her services, and the ship with very high 
cubic capacity per ton deadweight, like our hypo- 
thetical monkey nut ship, will absolutely waste much 
of her earnings in harbour dues with any cargo except 
her monkey-nut “ blow out.”” So compromise must 
be resorted to, and advantage also taken of certain 
customary concessions which ease the weight of the 
tonnage laws. 

The shipowner or ship manager does not generally 
own cargoes carried, but hires his ship to the cargo 
owner usually for a single ‘cargo in a competitive 
market. You may in normal times follow this market 
by the “ Freight Fixtures ”? quoted in the daily Press. 
When building, the owner must then have some idea 
with what cargoes he will most. frequently find 
employment for his ship and build her somewhere 
between the two extremes quoted, to suit. 

A very great part of the shipping of the world is 
worked by chartering ships homewards with cargoes 
picked up-on the open’ market at the best-rate -per 





also be picked up if possible, but in the case of a 
continent such as Europe, absorbing food and coarse 
raw materials and paying for these by exporting 
mainly manufactures worth much more per ton than 
the imports, there must always be much of the 
outward bound tonnage empty except for its own 
bunker requirements. This position is intensified 
by the fact that much of our imports come not in 
exchange for current exports, but to pay interest on 
money lent years ago. 

The position in this respect is much worse than 
thirty years ago, so much of the demand for British 
coal for coaling stations abroad and for gas works, 
electric power stations and factory driving having 
been cut down by the substitution of oil for use both 
under boilers and in internal-combustion engines, 
while a further loss, of course, arises from develop- 
ment of hydro-electric power schemes—‘‘ white coal ” 
—wherever water at convenient high levels is available 
in countries not producing their own fuel. You will 
find an indication of the relative scarcity of outward- 
bound cargoes by comparing the “ fixtures ’ reported 
in the Press for cargo, say, out to the River Plate and 
for cargo homewards from the River Plate to Europe. 
At a quite normal time coal js oarried, say, from 
Cardiff to Buenos Aires for 13s. 14d. per ton, while on 
grain homewards from Rosario, near by, 25s. per 
ton will be paid. Everyone is looking for these 
comparatively infrequent cargoes outwards to help 
to pay the cost of getting the ship into position to earn 
the homeward freight ; hence the very low outward 
rates. 

In further illustration of the outward cargo shortage, 
note that a tramp ship may even go as far as Van- 
couver in ballast in order to pick up a cargo from 
there to Japan, and go on light to Australia, or take 
cargo from Vancouver to Australia, all in the hope of 
@ wheat cargo fixture home from Australia to Europe. 
It is a life of long-range shooting at times, and the 
owners’ decisions made when building may have 
considerable influence on the varieties of cargoes 
with which his ship will be able to pay her way. 

The owner and manager of “ cargo liners”’ have 
problems in choice of type of ship on the same lines 
as the tramp owner, but more complicated, size, 
general arrangement and speed being more critical 
in his case than in the case of the tramp owner. A 
“cargo liner,” properly so-called, carries on with 
sister ships a regular service between fixed ports. 
Such a vessel does not carry solely bulk cargo, such as 
grain, but must be so decked and divided that 
different classes of cargo can be simultaneously 
carried. For instance, a cargo liner from Canada 


holds, tinned provisions, cheese, butter, bacon, lard, 
hams, fruit, manufactured goods (for instance, wire, 
rubber shoes, &c.), timber pulpboard, Heinz ‘57 
Varieties,’ Quaker oats, non-ferrous metals, and 
many other commodities in suitable positions. Some 
portions of the cargo may have to be earried under 
refrigerated conditions, at temperatures to suit each 
class of provisions. Obviously the arrangement of 
such a ship for success requires careful collaboration 
between owner and builder. 

Generally the cargo liner will require a sufficient 
number of decks to give the necessary separations 
and also to ensure that in comparatively light 
carton packages shall not be crushed by high stacking. 
Here, as in the case of the tramp, requirements of 
cubic capacity in relation to deadweight to be carried 
must be kept in view, so that so far as possible 
neither the deadweight capacity nor the dues paying 
cubic capacity shall be wasted in average use on the 
line for which the ship has been constructed. 

Generally speaking, these capacity considerations 
both for tramps and cargo liners, are summed up in 
the shipowner’s test figure, “ cubie feet per ton dead- 
weight.” If an owner wants a ship for, say, the 
coasting coal trade, Tyne, Wear, or Seaham Harbour 
to the Thames, or to the near Continental perts, his 
cargo and his bunkers are all of about the same 
density, say 45 to 50 cubic feet per ton, according to 
the nature of the coal. If then he arranges for a 
ship with a total capacity of holds and bunkers, say, 
about 48 to 50 cubic feet per ton deadweight on 
summer draught—with suitable divisions of this 
capacity as between cargo space and bunker space 
to suit the coal consumption and spare coal for his 
intended round trip—he has probably a pretty good 
ship for his purpose, so far as cubic capacity is 
concerned. The excess capacity over- the actual 
cubic of the coal will ease the troubles ‘and delays of 
trimming coal and leave a margin for light coal and 
for bad “trimming” of cargo and bunkers during 
loading ; but suppose he wants 4 tramp to work in all 
ordinary trades ? She must be suitable for heavy 
or light grain, and be able to take a reasonable cargo 
of cotton, at the same time leaving a sufficient space 
available in ‘‘ permanent bunkers” to suit the runs 
she must make from loading port to discharging 
port or to a suitable-coaling station. She must also 
have such arrangement of bulkheads or portable 
bulkheads and bunkering hatches that suitable 
“‘ reserve bunker ” spaces are available out of which 
all fuel must be used on outward passage to loading 
port—leaving these spaces free for homeward cargo. 
Here the judgment of the owner must’ be exercised 
and expressed in his directions to the builder, unless 
he just takes what is offered and complains later’! 
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he will aim at having such total capacity that with 
coal on board to bring the ship from, say, Galveston to 
Manchester, without coaling on the way, including 
say six days spare coal as a necessary provision for 
bad weather, the spaces left available for cargo 
total about 62 cubic feet per ton of the grain cargo 
which can be carried in addition to the bunkers 
required. A rougher shot at the standard of cubic 
capacity is, of course, to take the total capacity of 
all bunker spaces and cargo spaces and divide that 
by the summer deadweight of the ship—the cubic 
feet per ton on this basis will be somewhat. smaller 
than that obtained by the more exact method above. 

The ‘‘ good cubic ” stated above is usually obtained 
without permanently penalising the ship by a heavy 
nett tonnage, by choosing the “ open shelter: deck 
type”’ of ship. Structurally you call this the 
‘** complete superstructure ”’ ship, and by a concession 
internationally permitted (except in case of Suez 
Canal), the shelter ’tween-deck spaces can be excluded 
from the nett tonnage, and dues for that ‘tween 
deck need only be paid on such space as is actually 
occupied by cargo: in fact, for dues the cargo 
there is treated as ‘‘ deck cargo.’ To obtain this, 
the ship is made subject to certain restrictions on 
draught, corresponding to permitted methods for 
‘*temporary ”’ closing of openings and scuppers in 
this shelter-deck space. These restrictions: are 
practical details of which you know, or will have to 
learn from the tonnage and freeboard rules without 
any coaching from a shipowner, who is only anxious 
to show you how these matters affect himself. 

From the afore-mentioned point of view, the 

‘“‘open shelter-deck”’ ship is a very useful vessel, in 
many cases capable of loading her deadweight of 
heavy grain with no more in the ’tween decks to 
incur extra dues than the “ feeders ’’ required under 
the Carriage of Grain Acts. The open shelter-deck, 
like the “open-bridge”’ ship, offers very useful 
elasticity in bunker capacity too; this is very im- 
portant for the tramp steamer, and helpful in the 
cargo liner also. The need for this elasticity can be 
inferred from remarks already made about freight 
markets. 

When considering bunker position and arrange- 
ment, it has to be borne in mind that during part of a 
voyage a ship may be entitled to load to a deeper 
draught, in zones where the “ Tropical’ freeboard 
applies. Here, quantity of cargo, plus bunkers, 
can be arranged accordingly, keeping in mind that 
her other coaling port on the voyage must be so 
chosen that outside that zone the ship will have the 
freeboard appropriate to the latitudes and season. 
The whole question of where to take bunkers on any 
voyage and how much to carry with the ship from 
home has to be weighed up in a close estimate, taking 
account of cost per ton at home and abroad of the 
coal required as compared with freight, less dis- 
charging expenses per ton of cargo carried. 


TRIMMING 


Owners when building, usually find it necessary to 
look into the question of proposed ments of 
hatchways for cargo and bunkers, relative to bulk- 
heads and the general question of arrangement of 
bunkers in order to minimise trimming charges. 
Builders know in a general way that an ordinary 
cargo ship must not have hatchway ends more than 
20ft. from bulkheads, but in the case of bunker 
spaces, certain details sometimes overlooked can 
make a considerable difference in trimming account. 

The tariff for trimming bunkers is too complicated 
to be dealt with in a talk such as this, though it is 
based on a fairly reasonable agreed estimate of the 
work involved in each bunker arrangement covered. 
For the present, it may be enough to say that bunkers 
shipped into side bunkers reaching to bottom where 
there are two decks, will cost ls. 3d. per ton; into 
side bunker with no lower side bunker, ls. 9d. per 
ton, and that if the boat deck extends forward of 
the fore end of the saddle hatch, 6d. extra per ton 
will be charged—all the above subject to a variable 
discount which at present is 33} per cent. Compare 
that with lower ’thwartship bunker, 8d. per ton for 
two decks less discount. Ifaship takes 800-1000 tons 
of coal every six weeks, study of trimming facilities 
seems to be well worth while. 

It would be a very useful bit of work for two or 
three of you to carry out for the use of the rest if you 
would translate the National Trimming Tariff into 
a group of diagrams—some recording the rules, some 
cautionary as to what should not be done—and I 
can assure you that you will have something quite as 
sporting as a cross-word puzzle solved by the time 
you have got them done and agreed as correct, 
especially as some of the people with whom you might 
with advantage check over your solutions do not 
know how to read a drawing—and we sometimes 
have recourse to cardboard models, if there is no 
ship available similar to the one under discussion. 
I have a few copies of the Tariff available if some 
of you wish to study trimming. 


Sure STRUCTURE 


A shipowher may not necessarily know much about 
ship strength, but he does know by his repair accounts 
that even at the present day ship structures often fall 
short of what the ocean demands. In our own 
experience we have found several types of ship fail 
in various ways ; 


deck plates and sheet strakes 





buckling and cracking, seams straining and leaking, 
fore-peak, and after-peak structures refusing to hang 
together, and the failure not always blameable on 
poor workmanship or old age. Some of these 


will | weaknesses have probably been overcome bysuccessive 


revisions of classification rules, and I have no ex- 
perience of the results of the latest revision ; but one 
point has impressed itself on us: that speed of ship 
should be taken into consideration when the scantlings 
are being arranged. The ship with power for, say, 
10 to 12 knots, is likely to be pushed on against heavy 
seas in a way that would not be attempted in case 
of an old-time 8-knotter. I do not recommend that 
the higher-powered ship should be so pressed, but 
commercial needs and anxiety to save time on passage 
will most certainly lead to some “ pushing ’’—and 
commonsense and experience tell that the straining of 
the hull—even apart from effects such as pounding— 
will be increased by the greater speed. I believe 
that this matter has now had some attention from at 
least one of the classification societies. 

I have referred. to changes in practice, some which 
have been justified, some which have not. I might 
illustrate this from the experience of my firm with 
the forms of ships. We had in my time as a junior 
a number of small steamers which had been built in 
the early ‘eighties. The earliest built of these had 
very shapely hulls—with almost a sailing-ship form— 
considerable “rise of floor,” easy round bilge, and 
distinctly fine after ends. The easy bilges, coupled 
with absence of bilge keels, made them terrible rollers 
in spite of a bar keel. Still, they were pretty good 
performers in speed and coal consumption, with their 
compound engines and 100 Ib. boiler pressure. 

Within a year or two of the building of these ships, 
the triple-expansion engine came into fashion, with 
150 to 160 lb. boiler pressure, and, of course, the 
coal per horse-power per hour dropped substantially. 
But about the same time many builders, in the attempt 
to produce ships which could be sold at a cheap price 
per ton deadweight capacity, altered their customary 
models and produced hulls of bluffer and bluffer lines, 
and while I have not. been able to disinter any 
statistics to show the results, I have a recollection 
that the triple-expansion-engined small ships, while 
carrying somewhat more cargo on account of their 
bluffer lines, burnt about the same coal per day for 
just as good or a little better average speed—no 
doubt due to their finer lines. This bad commercial 
effect of bluff lines was no doubt masked by the engine 
improvement, and measurement and comparisons of 
those days were crude and almost completely vitiated 
by the lack of much real honesty in performance 
returns made from ships. Builders, chief engineers, 
and owners seemed all alike to delight in incredible 
tales of quite impossible performances of the ships 
in which they were interested. 

Some owners and their advisers began to reverse 
the bluff-model tendency in cargo ships after 1900, 
but the change was very slow and cautious. It may 
sound incredible to you young men who live in a 
“‘fine-lines ’’ period, but there were large cargo 
steamers built round about 1900 with block co- 
efficients admittedly as high as -81—and sometime 
by a little juggling on the scrieve boards, as high as 
+82, probably to try to fulfil some rashly undertaken 
deadweight capacity on contract. Small wonder 
that such vessels were very poor performers with any 
contrary weather, and that they in many cases 
pounded under light or semi-light condition until 
the fore-ends of the bottoms looked as if the ships 
had been badly ashore. 

I suggest that the change from the fine lines of the 
early ‘eighties was not justified, and arose from a 
combination of ignorance and misguided commer- 
cialism. 

MACHINERY 


I have not said much that directly concerns your 
engineer members, but they will have been reminded 
by my remarks about bunkering how the total bunker 
requirements for a ship’s possible voyages must 
affect her earning power, not only by the effect on 
total outlay for fuel and useful load carried, but by 
the runs that low consumption may make possible to 
cheap bunkering ports. 

The combination of improvements in machinery, 
coupled with the lower block co-efficients and im- 
proved lines of modern ships appears to have brought 
about present-day performances that are almost 
incredibly superior to those of even 25 years ago. A 
fairly good average tramp steamer of 1911-12 with 
saturated steam, natural draught and a contact 
feed heater, would carry 7000 tons at about 10 kndts 
on 32 tons of fairly good coal per day. Now we hear 
of ships of about the same carrying capacity costing, 
it is true, very much more, but claiming to do the same 
speed on something like 20 tons per day. I have no 
experience of these miracles, and I am afraid I will 
have to leave you to settle in some of your future 
debates to what extent these high performances are 
attained and maintained, and whether the major 
eredit for the improvement is due to the naval 
architect or to the engine and boiler designer. 

The engine designer does not fail to give the ship- 
owner a somewhat bewildering field for choice of 
engine. What with superheated or reheated re- 
ciprocators, single-reduction steam turbines, or 
double-reduction turbines with moderate steam 
pressure or with sensational pressures, and with 





water-tube boilers or the usual Scotch boiler, and as 
alternative to any of these a somewhat bewildering 
choice of varieties of the internal combustion engine, 
this problem of choice looks at first sight almost 
insoluble. However, without throwing stones at 
any other type of machinery, I can say that we have 
had every reason to be pretty well satisfied with 
having, for every case where opportunity for choice 
existed since 1911, chosen the geared turbines. 


CoNCLUSION 


I wordt like, in conclusion, to say to both the 
shipbuilder and engineer student members—*“‘ See 
all you can of the practical working of your pro- 
ducts.” A few winter voyages would have a very 
useful effect on the opinions and experience of young 
naval architects, and the eighteen months at sea to 
enable a young engineer to obtain at least one Board 
of Trade Certificate would given an excellent back- 
ground for his further training; and if he happens 
to do that time in an old ship whose troubles are 
beginning, the experience will be invaluable to him 
in his dealings, either with design or with the client 
to whom his products will be handed over. 
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Air Pollution Survey 


In most large cities there is objectionable air 
pollution by smoke and gases, dust and other im- 
purities, the effect of which upon public health is 
being increasingly recognised. Its relation to the 
operation of airships is a new factor in air pollution. 
A survey of such conditions in Chicago has had four 
aspects :—(1) Visible smoke, (2) dust and noxious 
gases, (3) origin of the dust and noxious gases, (4) 
atmospheric penetration of visible light and ultra- 
violet rays. The smoke study included volume and 
density, efficiency of boilers and stokers, relation of 
smoke to fuel used, effects of hand and mechanical 
firing. Dust includes soot and grit, and also the 
peculiar foreign matter occasionally brought from 
far-distant places by the phenomena of dust storms 
originating in the prairies and arid lands. Research 
study will cover causes and effects of smoke, cloudy 
atmosphere, industrial gases and other technical 
aspects of the problem. A special feature is the study 
of the presence of noxious gases (sulphur dioxide), 
resulting from the combustion of sulphur in coal, 
For this purpose a motor truck was used, having 
apparatus for taking samples of the air in different 
sections of the city, including residential and manu- 
facturing areas, railway stations and running sheds, 
cattle yards, and the central business district. In 
the business district the sulphur dioxide concentra- 
tion was from 0-22 to 0-43 parts per million; in 
residential districts, 0-1 to 0-5, being low where much 
domestic heating is done with gas, oil, coke, and high- 
grade coal, and with automatic stokers. In manu- 
facturing districts it reached as high as 0-88 and 
1-94, the air being noticeably irritating to the throat. 
At and in the vicinity of stations and running sheds, 
the average was 2-12, with a maximum of 3-16. In 
the cattle yards the concentration was low, probably 
owing to the neutralisation of sulphur dioxide by 
atmospheric constituents created by the decomposi- 
tion of organic matter, the analysis not detecting the 
combination. 


Filter Materials for Sewage Treatment 


In a report on suitable materials for trickling 
and intermittent filters for the treatment of sewage, 
a committee of the American Society of Civil Engi- 
neers points out that the use of other materials than 
sand is insignificant. The sand for this purpose should 
be homogeneous, free from veins or strata of varying 
degrees of fineness, the uniformity coefficient not 
exceeding 5-0, and the effective size ranging from 
0-2 to 0-5 mm. Its should be rounded or 
oval, rather than sharp, and crushed flint or quartz 
gravel should not be used. It should he free from 
clay, loam, and other material that may be disinte- 
grated by the sewage or would tend to cement the 
sand particles together. Total organic matter should 
not exceed 1 per cent. and acid soluble matter not be 
more than 3 per cent. The filter bed should be at 
least 30in. deep and underdrained by tile in beds of 
gravel. Sewage containing more than 200 parts per 
million of suspended matter can be treated more 
economically by other means than filtering; while 
filter treatment is not recommended for sewage con- 
taining appreciable quantities of oil or such colloidal 
matter as laundry or creamery waste. Preliminary 
treatment or pre-aeration of settled sewage before 
treatment on trickling filters permits the operation of 
the filters at more rapid rates, and with sand filters 
also this aeration, or some form of oxidation before 
filtration, is a logical method for increasing sand filter 
loading above the limits set by drainage and re- 
aeration. It is said to be possible to obtain an 
effluent which is free from odour and turbidity and 
which is stable. With operation at reasonable rates 
in connection with a settling tank the total reduction 
in organic matter as expressed by the bio-chemical 
oxygen demand should exceed 95 per cent., while there 
should be the same high degree of removal of bacteria. 
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High-Pressure Turbine Installation at 
Edmonton, Canada 


HE City of Edmonton, situated on the banks of 

the North Saskatchewan River, is the largest 
city in Alberta, having a population at the last 
census of 88,900... The utilities—namely, power and 
light generation and distribution, waterworks, street 
railway, and telephones—are all municipally owned 
and operated. 

Previous to the depression in 1929 the increase in 
load was very marked. This made it necessary to 
undertake a programme of extension. During 1929 
and 1930 the proposed extension was very carefully 
studied, with a view to finding out the type of plant 
most suitable for the local conditions, and also to take 
advantage of the economies resulting from higher 
steam pressures and temperatures. It might be well 
to state here that Edmonton is situated in the centre 
of an extensive area of easily mined lignite. This 
coal, which is a low-grade, high-moisture coal, has a 
calorific value around 8500 B.Th.U. per lb., with a 
moisture content in the neighbourhood of 25 per cent. 
As a result of the studies it was decided to adopt for 
operating conditions in the extensions a steam pres- 
sure of 415 lb. per square inch and a temperature of 
750 deg. Fah, The first boiler installation suitable 
for these conditions was put into service in 1932, but 
was operated at 165 lb. pressure at a temperature of 
600 deg. Fah. This boiler has a steaming capacity of 
86,000 lb. per hour. 

In 1937 tenders were called for a boiler with a 
capacity of 155,000 lb. per hour at 415 lb. pressure 
and 750 deg. Fah., and also for a turbo-generator 
with feed-heating equipment and: having a capacity 
of 15,000 kW. This turbine is to operate in conjunc- 
tion with the new boiler. The order for the boiler was 
placed with Babcock-Wilcox and Goldie-McCulloch, 
Ltd. This Stirling type boiler has a heating surface 
of 21,784 square feet. The bridge wall is equipped 
with 616 square feet of stud tube surface and the side 
walls just above the grate are furnished with 63 square 
feet of cast iron water-cooled blocks. The super- 
heater is of the single-pass, pendant type, designed 
to give a steam temperature of 750 deg. Fah., at a 
steaming rate of 155,000 Ib. It is placed between the 
first and second bank of boiler tubes. There are six 
soot blower elements on each side of the boiler. These 
are of the rotating type. The elements subject to the 
highest temperatures are constructed of “ Dialoy.” 
The furnace is 28ft. wide, and has a volume of 7100 
cubic feet. At full rating the heat release is 33,350 
B.Th.U. per cubic foot per hour. 

Coal is fed to the furnace by means of B. & W. twin 
stokers, having a total grate area of 540 square feet, 
the stoker being 20ft. deep. Each stoker is operated 
by a separate motor through a variable-speed Reeves 
drive. Air is furnished to each stoker through nine 


plenum chambers at a temperature of approximately 
300 deg. Fah. 

The boiler is equipped with Bailey combustion 
control and Republic CO, indicator and recorder. 
The combustion control apparatus can be operated 
either manually or automatically. Coal is supplied 
to the stoker hopper through a travelling weigh 
lorry which was installed in 1932. The 1932 bunker 
and distributing system were extended to take care 
of the 1938 installation. The original coal and ash- 
handling equipment was provided by the Fairfield 


shunt field rheostat provides for manual voltage 
regulation. Cross-current compensation is provided. 
The alternator field switch is mounted beside the 
alternator. 

Steam is extracted from the turbine at two points 
for feed heating. This system consists of a high- 
pressure heater, a low-pressure heater, a drain cooler, 
and an evaporator for make-up. The condensate 
from the extraction pumps goes through the following 
pieces of equipment before reaching the boiler :— 
Air cooler, oil cooler, air ejector, drain cooler, low- 
pressure heater, boiler feed pumps, and high-pressure 
heater. Steam to the evaporator is taken from the 
high-pressure bleed point and the vapour and con- 
densate from the evaporator goes to the low-pressure 
heater. There is a tank in connection with the 
condensate system which takes care of any surges 
in the line through a float-controlled valve alongside 











Engineering Company. The total bunker capacity is 
now approximately 750 tons. 

The new boiler was put into operation in November, 
1938, and the 1932 boiler has been changed over to 
the designed pressure and temperature. These 
boilers are at present supplying steam to the low- 
pressure turbo-generators through Hagan desuper- 
heating and pressure-reducing equipment. 

The installation of the new 15,000-kW Parsons 
turbo-generator is practically complete, and should 
be put in regular service in February. The intention 
is to run this machine and the 155,000 Ib. boiler as 





dampered compartments fed from a plenum chamber 





NEW HIGH PRESSURE BOILER 


underneath the stoker. It has been found that this 
system of air supply provides an even distribution of 
air throughout the length of each compartment. The 
air space between the links on the stokers has been 
made as small as possible, since, owing to the fact 
that all the coal burned is slack or reduced to slack 
size, the possibility of sifting through the grates had 
to be eliminated as much as possible. 

The fans are situated above the boiler. Each fan 


at a throttle pressure of 390 1b. and a temperature 
of 750 deg. Fah. The alternator has a continuous 
rated capacity of 15,000 kW at 80 per cent. power 
factor at 14,000 volts. 
to the alternator shaft. 
is totally enclosed and is served by two air coolers 
and two fans. 
densate from the 
the other air cooler is supplied with either circulating 


a unit. The turbine will operate at 3600 r.p.m. 


The exciter is direct connected 
The alternator cooling system 


One air cooler is supplied with con- 
duplicate extraction pumps ; 








is motor-driven through a hydraulic coupling. By 
this means it is possible to maintain the most satis- 
factory combustion conditions at all loads. Air to 
the forced draught fan is supplied from the air-cooled 
walls or from the atmosphere or from both, and is 
delivered through the air preheater to the stoker 








water or high-pressure water. The latter connection 
is thermostatically controlled and comes into opera- 
tion when the temperature of. the system reaches a 
certain point. A Brown Boveri quick-acting voltage 
regulator acts directly on the exciter shunt field to 


15000-kW TURBO-ALTERNATOR 


the main condenser. The evaporator is of the vertical 
type with steam taken from the high-pressure bleed 
point of the turbine. The ingoing raw water passes 
through a heater and thence to the float-controlled 
inlet valve of the evaporator. 

There are three boiler feed pumps. Two are motor 
driven and one is driven by a steam turbine. The 
latter is a standby unit. These pumps draw their 
water from duplicate suction lines, and there are 
duplicate discharge lines, it being possible to feed 
either boiler from either of the feed lines. The 
suction lines are connected to the feed water system 
with its storage and evaporators in the old plant ; to 
the feed water system of the new 15,000-kW turbine, 
and also to a storage tank placed in the new plant. 

A considerable amount of work has been done on 
boiler water conditioning. The carbonate/sulphate 
ratio as recommended by the A.S.M.E. is always 
maintained; “‘Santosite” (sodium sulphate) is 
used to eliminate any dissolved oxygen from the 
boiler water, and a phosphate residual of 40 p.p.m. 
is maintained in the boilers. Special chemical feeding 
equipment was installed with the new boiler. In 
order to procure a fair sample of the boiler water for 
analysis, a special sampling nozzle was installed in 
the centre drum. 

Circulating water for the condenser on the new 
turbine and for future extension has been taken care 
of by the erection of a new pumping station with a 
60in. intake from the river. There are two vertical 
pumps at present installed with provision made for 
two more. One pump has a capacity of 10,000 gallons 
per minute, and the other 20,000 gallons per minute. 
Water flows to these pumps by gravity through 
either a “Rex” revolving screen or through a 
stationary screen depending upon river conditions, 
The pumps have sufficient head capacity to deliver 
the water through the main condensers to the dis- 
charge header in the turbine room from whence it 
flows by gravity through a weir tank back to the 
river. Provision is made by interconnecting to the 
old circulating water system to utilise either the 
old or the new pumping plants on the new turbine. 

The turbo-alternator and boiler have been housed 
in a new building forming part of the plant. In the 
turbine room there is an electrically operated crane 
having a 60-ton main lift and a 5-ton auxiliary lift. 

The design and engineering of the new extension 
was carried out by the staff of the Power-Plant under 
the supervision of R. G. Watson, A.M.E.I.C., R.P.E., 
Power Superintendent of the City of Edmcnton. 








AccIDENTS IN AMERICAN Coat Mrnes.—A report of the 
United States Department of the Interior states. that 
accidents in mines in that country during 1937 caused the 
death of 1413 men and injuries to 68,277. During the 
period under review, 811 million men hours were worked by 
589,856 men, and there were six major disasters which 





regulate the alternator voltage. A motor-operated 





caused the death of 101 workers. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Imports and Exports in November 


The Board of Trade Returns for November in 
their abbreviated form show that during the month the 
imports of iron ore and scrap totalled in value £863,370, 
an increase when compared with November, 1938, of 
£526,125. The value of the imports of non-ferrous metalli- 
ferous ores and scrap in November was £2,222,323, an 
increase of £1,085,792 against the November, 1938, 
total. The imports of wholly or mainly manufactured 
iron and steel materials were valued in November at 
£2,229,284, which is £1,384,503 more than in the corre- 
sponding month of last year. Non-ferrous metals and 
manufactures thereof imported in November totalled 
£2,986,285, which was a decline when compared with 
November last year of £262,770. Machinery was imported 
to the value of £1,931,834, also a decline when compared 
with November, 1938, of £3472. The exports of iron ore 
and scrap, as might have been expected, were insignifi- 
cant and reached only £4156, a decline in value compared 
with November, 1938, of. £113,560. The exports of non- 
ferrous metalliferous ores and scrap were valued at 
£42,849, a decrease when compared with the corresponding 
month of last year of £195,616. Iron and steel and 
manufactures thereof were exported to the value of 
£2,221,105, a decrease on the November, 1938, total of 
£1,442,308. The exports of non-ferrous metals and 
manufactures thereof were valued at £786,822, a decline 
of £357,419 from the total for November, 1938, whilst 
exports of machinery were valued at £915,770, a drop 
from the total for November last year of £342,898. 


The Pig Iron Market 


Whilst the greater number of blast furnaces 
are being devoted to the production of basic iron, the output 
of foundry sorts is increasing. The tightness in the scrap 
position has led to a general expansion in the amount of 
basic iron used in the manufacture of steel, and although 
there is some stringency in the position it is surprising 
how well supplies of basic have been maintained. The 
requirements of the market, however, appear to be rising 
in every department, and the efforts of the Control are 
bent upon ensuring regularity of distribution. Firms 
having stocks are encouraged to use them in order that 
the new production can be devoted entirely to meeting 
current needs, whilst applications for licences for stock 
replacement are frowned upon. This policy, of course, 
prevents consumers from covering far ahead, but it 
implies no hardship so long as the present methods of 
distribution are successful, and there is no reason to 
anticipate any breakdown. On the North-East Coast 
some disappointment is expressed amongst local consumers 
that there has been no resumption of the manufacture 
of Cleveland foundry iron. Supplies of Midland iron, 
however, are reaching the district freely. There is some 
irregularity in operations at the foundries on the North- 
East Coast, and whilst some are fully occupiéd, others are 
working at below capacity. Most of those fully engaged 
are employed upon the production of castings for the 
engineering trades. The Midland production of all 
grades of pig iron is maintained at a high level and is 
passing immediately into use. Stocks at the blast 
furnaces have been considerably depleted, particularly 
of low phosphoric iron. This latter grade is being used 
in large quantities by the heavy engineering foundries, 
most of whom are engaged upon war work. The high 
phosphoric pig iron which is being produced is being 
quickly taken up and the Midland light castings foundries 
which are the largest users of this description are becoming 
more and more engaged upon work of national importance. 
The Scottish pig iron trade is somewhat irregular as 
there is considerable variation in activity at the light 
castings works. The stocks at the furnaces, however, 
are not large, and do not seem to be increasing. Business 
in hematite in all parts of the country is active. The 
stocks in the makers’ yards have been much reduced of 
late, and consumers are obtaining regular supplies whilst 
the demand appears to be increasing. The demand for 
hematite of special quality has greatly increased during 
the past few weeks, whilst business in ordinary grades is 
sufficient to absorb practically the whole of the output. 


The Midlands and South Wales 


The Midland steel industry is working well under 
war time restrictions, and all things considered the control 
appears to be operating successfully, and to give cause for 
little complaint. The intensive demand is beyond the 
ability of the steelworks to satisfy and delays in deliveries 
and the extension of delivery dates give rise to problems 
which are inevitable in existing conditions. The works 
are making great efforts to meet consumers’ demands and 
to comply with the requirements of the priority classes of 
users. Consumers who have new orders to place frequently 
have difficulty in finding a producer able to give the 
required delivery. On the other hand, the efforts of the 
control to maintain regular supplies of materials for the 
works engaged upon Government contracts are meeting 
with a considerable degree of success. The country’s 
steel requirements, however, are so large that it is generally 
expected that considerable imports of foreign steel will be 
arranged, and this view is supported by the removal of 
the import duties upon most descriptions of iron and steel. 
As the world price of steel is considerably above the 
official maximum in this country, the question of the 
imports competing with British steel producers does not 
arise. The demand for structural steel is the most 
insistent. The quantities taken up by the constructional 


engineering firms who are engaged upon Government 
work reach a heavy tonnage, and although there is 
naturally a seasonal slackening in some departments of 
this industry, it has not so far as can be seen had much 
effect upon the demand. In addition there is great 
pressure from the shipyards to obtain all kinds of ship- 





Unless otherwise specified home trade quotations are delivered f.o.t. 


building steel. The colliery requirements also bulk large 
in the demand for steel. The difficulty mine manage- 
ments find in obtaining all the timber they need has 
increased their demands for arches, roofing bars, and light 
rails. In spite of this additional pressure, supplies are 
being well maintained, the only material in which a 
stringency is noticeable being in the case of heavy arches. 
The South Wales steel industry is operating at capacity, 
but although the steel ingot output in West Wales 
averaged 27,856 tons per week during November, it fell 
short of the full requirements of the market. The tin- 
plate trade is in a flourishing condition, although it is 
suffering somewhat from the stringency in the supply of 
tinplate bars. The works, however, have orders for 9 
million boxes on their books. The industry is operating 
at 72 to 73 per cent. of capacity. 


Scotland and the North 


The New Year holidays are likely to be curtailed 
this year, but in most cases firms have arranged to shut 
down for a time. The labour force and plant have been 
working under great pressure for some months, and both 
men and machinery will be the better for a rest. The 
works are operating at capacity, but, even so, a stream of 
orders is reaching them which is more than they can cope 
with and the makers’ books are becoming congested 
Production has been maintained at a higher rate than was 
originally possible, and difficulties which have developed 
on occasion in the supply of raw materials have been 
quickly overcome. Recently there has been some shortage 
of scrap, but the British Iron and Steel Federation is 
understood to have arranged for large imports which 
should remove any trouble from this source. The demand 
is heavy from all branches of the consuming trades, but 
lately the shipyards in particular have been taking large 
quantities of steel, especially of light plates and sections. 
All the yards on the Clyde are fully employed and will 
probably remain so for many months. It is not expected, 
therefore, that there will be any relaxation in the demand 
from this industry. Constructional engineering firms are 
fully engaged on a number of war contracts and large 
tonnages of structural steel are passing into consumption 
in this direction.. The re-rolling works are in a number 
of cases operating night and day, and so far have been able 
to obtain sufficient supplies of semis to maintain this rate 
of operation. Notwithstanding this large production, 
however, which is passing immediately into use there is a 
particularly active demand for reinforcing rods and 
consumers’ requirements of small bars and _ sections 
show no signs of abating. There is no slackening in 
activity in the Lancashire iron and steel industry. Con- 
sumers continue to press for urgent supplies, and the iron 
and steelworks are doing their utmost to meet the record 
demand. The full output of plates is taken up im- 
mediately by tank and boiler makers and locomotive 
builders, but from seasonal causes some of the constructional 
engineers are said to be less busy than of late. This 
expression, however, is relative, as most of them have as 
much work in hand as they, can conveniently handle. 


Copper and Tin 


The most important event in the non-ferrous 
metal markets this week has been the alteration in prices. 
The market was not surprised that an upward movement 
was made although the greater part of the rise was due to 
the alteration in the basis of the quotations from c.i.f. 
to ex-warehouse, to delivered. buyers’ premises. There 
is a suspicion in the market that owing to the increase in 
freights and other charges, the Control may have been 
losing money on its transactions recently, and possibly the 
prices have been fixed at a level which will allow a margin 
for future increases in costs. The new prices are given 
on this page. The Control appears to be working smoothly 
and few complaints are heard from consumers. In the 
United States the market has become quieter and prices, 
after showing a tendency to ‘become easier, have again 
stiffened. Consumption in the United States, however, 
is at a very high rate, and it is estimated that the domestic 
deliveries and exports in November amourited to over 
100,000 tons. ... Easier conditions have developed 
in the tin market, and the turnover, which had been well 
maintained since the market was de-controlled, now shows 
a tendency to decline. Spot tin which, previous to the 
removal of control, was rather scarce has now become more 
plentiful. Probably the increased production authorised 
by the International Tin Committee is now beginning to 
make itself felt, at any rate there seems to be no danger of 
a runaway market. The feature of the market is the high 
premium of £10 to £12 asked for Straits tin. The British 
producers are obtaining good supplies of ore, and the 
market is sufficiently optimistic to believe that within a 
reasonable time the prohibition upon exports will be 
removed. 


Lead and Spelter 


Little of importance has developed in the lead 
market excepting the advance in the official maximum 
prices. No consumer appears to be suffering from lack 
of deliveries although no doubt a policy of careful rationing 
is being followed by the Control. In part this may be due 
to the fact that owing to the convoy system arrivals are 
not so regular as in peace time. Even with the higher 
prices it is noticeable that the British quotation is still 
well below the figures ruling in most neutral countries. 
. . . The spelter market appears to be in a satisfactory 
position with sufficient supplies to meet the demand, and 
the methods of distribution of the metal by the Control 
seems to be approved by consumers. There is at present 
no inducement to buy forward, however, since users can 
be assured of their requirements. With all the consuming 
industries operating practically at capacity upon war work, 
large tonnages of spelter are passing into consumption. 





Export quotations are f.o.b. steamer. 


New Non-Ferrous Metal Prices 


The Non-Ferrous Metals (No. 5) Order, 1939, 
issued on December 18th, brings together in one document 
with some amendments the operative provisions of the 
four previous Non-Ferrous Metal Orders, which are now 
repealed. The new schedule of maximum prices is as 
follows :— 
£62. Delivered 

buyer's premises. 
Fire-refined copper sold or intended to be £62 »» 
sold as high conductivity copper 
High Grade fire-refined copper. £61 10s. ,, 
Fire-refined copper of ordinary quality £61 ” 
containing not less than 99-7 per cent. 
of copper. 


High conduetivity electrolytic copper 


Fire-refined copper containing not less £60 108. ,, 
than 99-2 al cent. of copper 
Black hot-rolled copper wire-rods. (Not £65 10s. __,, 


less than }in. or more than ,;in. in 
diameter.) 
Good soft pig lead (Foreign) ... £25 ” 
(duty paid) 
Good soft pig lead (Empire and domestic £25 ” 
including secondary or remelted lead) 


Lead of the quality known as Lassacasintl ; £26 10s. __i,, 
G.O.B. spelter (Foreign) .. ‘ £25 lis. _,, 
(duty paid) 

G.O.B. spelter (domestic including secon- £26 10s. ,, 

dary or remelted zinc). 

‘“‘ Prime Western ’’ and debased spelter £26 10s. ,, 
Refined and electrolytic zine . £27 5s. ” 
Zinc of not less than 99-99 per cent. purity £28 lds. ,, 
Hard spelter and zinc dross. ... £18. Ex works 
Flux skimmings sgecigboarelans atted Is. 6d. roe: 

per 

Zine sheets. No. 10 zinc gauge and £39 2s. ed. 

pong Delivered in lots of 5 tons or Ex works 

mo 
Rolled - zine (boiler plates) he £37 2s. 6d. ,, 
Zine oxide (Red seal). Deliv: ered ii in lots £28 7s. 6d. 

of not less than 2 tons Delivered buyer’s  gleE 
Zine oxide (Green seal) 7 £29 17s. 6d. 
Zinc oxide (White seal) iste £30 17s. 6d. 
Bright untinned copper wire. In crucible £57 10s. Ex 

form or in hanks works 
No. l copper wire... «0. 12. eee ee £57 ” 
No. 2 copper wire... sib ik Bad £55 10s. ” 
Copper firebox plates—cut up £57 10s. Ps 
Clean untinned copper—cut up a — »» 

53 10s. ” 


Braziery copper. 
Q.F. process and shell-case scrap ; "70/30 £49. 


quality and free from primers Ex works 
Clean fired 303 S.A. cartridge cases... £47 ” 
70/30 turnings. Clean and baled... ... £43 ” 
Brass swarf. Clean, free from iron and £34 10s.,, 
commercially dry 
New brass rod ends of 60/40 quality £38 10s. ,, 
Hot stamping and fuze metal scrap of £38 10s. ,, 
60/40 quality 
Hot stampings and fuze metal scrap of £38 10s. ,, 


60/40 quality 
Admiralty gunmetal scrap of the quality £72 oe 
commonly known as “ 88-10-2.’’ Con- 
taining not more than } per cent. of lead 
or 3 per cent, of zine or less than 9} per 
cent. of tin. 





A New Brince Pier.—In the construction of the new 
Missouri River Bridge at Brownsville a new design of 
pier was adopted to avoid expensive excavation of the 
deep sand and gravel overlaying the bedrock. According 
to Engineering News Record twin cylinders of sheet piles, 
each pile having a steel bearing pile riveted to it, were 
driven to bedrock enclosing cores of the overburden. 
The material inside the cylinders was excavated to below 
the scour plane and replaced by plugs of concrete. A 
concrete cap was built over each pair of cylinders to span 
between and enclose their tops, and from this cap the pier 
shafts were built up. 


A Sreetworks JusiteE.—At the fiftieth ordinary 
general meeting of Dorman Long and Co., Ltd., which 
recently took place in London, the chairman of the 
company, the Right Hon. the Viscount Greenwood, re- 
ferred to the jubilee of the company. He recalled the 
fact that Thursday, November 2nd, had marked the 
fiftieth anniversary of the incorporation of the firm as a 
limited liability company. Dorman Long and Co., Ltd., 
was, he stated, to-day one of the largest coal, iron, and 
steel undertakings under one management in Great Britain, 
with works in the Argentine and South Africa, and branches 
or agents in most of the countries of the world. What was 
also worthy of mention was the fact that the firm was the 
largest constructional engineering group in Europe. The 
jubilee of the firm commemorated a fine record of material 
achievement. Better than that, it also commemorated a 
fine. record. of goodwill, with over. two generations of 
workers of all grades, whose co-operation had built up the 
firm’s great and growing enterprise. In the course of the 
development of the company, the firm had helped to 
create the great town and port of Middlesbrough, and 
other places on Teesside. The company took the greatest 
interest in the well-being and progress of these centres. 
As a result of its financial rehabilitation, and the improve- 
ments made to the plant and the works, its operations 
had been conducted at a lower cost and with an increased 
efficiency. Both these important factors were under 
constant supervision, and he felt that the company had a 
stability and power which enabled it to face the future 
with confidence. The war, he said, had found the steel 
industry, under the Steel Controller, already prepared to 
meet an emergency. That industry, and every other 
industry, alike in Great Britain, Australia, Canada, India, 
and: South Africa, were working in closest co-operation 
with the Steel Controller to meet the common menace. 
The economic and industrial unity of the Empire was 
proving one of the decisive factors in the war, without 
which the war could not be won. 
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French Engineering Notes 


(From our own Correspondent in Paris) 


Industrial Requisitions 


A CONTINENTAL country is unable to avoid a 
complete mobilisation of its industrial resources in time of 
war. They must come under control of the State, which 
determines the manner in which the resources can best be 
utilised for national defence. The scandalous anomalies 
of industrial production during the last war cannot be 
repeated. Since that time the mechanical character of 
war equipment has made demands on production that 
can only be met by a concentration which has brought the 
country’s entire manufacturing resources under the control 
of the Minister of Armaments, Monsieur Raoul Dautry, 
whose organising abilities have extended to the Committee 
of Applied Scientific Research, of which he was recently 
appointed President. While the metallurgical and heavy 
engineering industries do not occupy so large a place in 
the country’s total production as is the case in Great 
Britain and Germany they are, nevertheless, important, 
and the lighter engineering production is spread over 
innumerable medium and small works, so that co- 
ordination is necessary and can only be carried out in a 
somewhat arbitrary manner. Requisition has been 
adopted on a large scale. There was a compulsory 
declaration of machine tools all over the country and a 
requisition of machines for distribution among armament 
works that neededthem. All remaining stocks of machines 
are held in reserve at the disposal of the Minister of 
Armaments when required. Now a decree has been 
prepared for a similar declaration of all stocks of iron and 
steel and other metals. Manufacturers possessing stocks 
will be allowed to use the quantities necessary for the 
execution of specified orders. One effect of these requi- 
sitions was to suspend activity in commercial production 
and delay the carrying out of plans for reviving an export 
trade. Having sufficiently advanced his organisation of 
war production, the Minister of Armaments is relaxing 
some of the requisitions for the benefit of commercial 
industry. He has suspended the requisition of machine 
tools in works that are running on private business. 
More facilities are offered for a labour supply that was 
almost entirely depleted at the beginning of the war, so 
that there is good promise of manufacturing industries 
returning soon to something like normal conditions of 
work. 


Solid Motor Fuel Supplies 


While the committee which was recently formed 
to deal with all problems affecting suction gas producers 
and their installation on existing lorries and tractors is 
carrying on its work, owners of woodlands and forests 
have brought to the notice of the Minister of Public Works 
their own special difficulties. If, as is suggested, all 
private owners of motor cars may at some time or another 
be deprived of petrol it will need a very extensive organisa- 
tion to ensure adequate supplies of substitute fuels. This, 
they say, can only be done by the Minister centralising the 
control and distribution of charcoal. The production of 
charcoal depends upon actual and not prospective needs, 
as well as on the cost of transport and a standard price 
of the fuel. A charcoal leaving a minimum of ash and dust 
is made of harder and usually more valuable kinds of wood, 
and with so many qualities of wood the first difficulty is 
to fix upon and guarantee a fuel standard. Then the bulk 
of charcoal for weight makes it a costly freight over long 
distances, to the extent that it was at one time ruled out 
for supply beyond a convenient range of the centre of 
production. Forest owners have always been reserved in 
their attitude towards the idea of undertaking a vast 
carbonising industry which does not deal almost exclusively 
with growths that have little commercial value. There is 
nothing to be gained by an excessive recuperation of by- 
products. Forestry interests are quite prepared to do 
what is necessary to meet a national emergency, but it is 
suggested that the Minister of Public Works should first 
requisition all works manufacturing portable producers in 
order that they may be organised and be assured of labour 
for a maximum production, and that centres should be 
created where suction gas equipments may be fitted, and 
where owners can send their cars to be transformed. 
When that is done forest owners will know what to do for 
charcoal production. These suggestions overlap the duties 
of the committee, which has for one of its problems an 
adaptation of producers to run satisfactorily and con- 
veniently on all charcoal. A selection of timber for 
carbonisation would lessen supplies and increase their 
cost. It appears inconsistent that charcoal should be so 
strongly advocated by the Minister of Public Works when 
the Government, with a view to widening the scope of the 
suction gas vehicle, at one time abandoned it in favour of 
small briquettes of composite fuel of which the principal 
constituent is ground charcoal. This kind of fuel necessi- 
tates special installations all over the country and does 
not interest charcoal producers, who would have no control 
over their own production. Little can be done with 
French anthracite, which is an anthracitic coal with too 
much ash and slag. The composite fuel offers, for the 
moment, the greater convenience and regularity, but it 
costs more than charcoal. No doubt, the committee 
will find some acceptable solution of these difficulties. 


British Patent Specifications 


When an ti tion is ted from abroad the name and 
address of the communicator are printed in italics, 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
1 Jot, Speci fi a 








DYNAMOS AND MOTORS 


513,951. April 23rd, 1938.—DyNamo ELecrric MACHINEs, 
Ernst Wolfgang Krebs, of 78, Lattice Avenue, Ipswich, 
Suffolk. 


According to this invention a squirrel cage rotor has the 
toothed part of its core built of laminations or sheets which are 
set substantially parallel to the axis of rotation, and in the body 
of the teeth are substantially radial, and which are secured in 
position and fastened to a core by the squirrel cage winding. 
Each lamination or plate A may constitute a tooth, and these 
laminations may be set radially on a cylindrical core B, or in an 
annular core, which though not so shown may be built of 
laminations in the usual way. Alternating with the iron 
laminations A are strips of copper C notched at their ends to 
receive short-circuiting rings D which complete a squirrel 
cage winding and fasten the laminations. There may also be 
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circumferential bindings better to secure the laminations and 
conductors in position. Instead of being built up from separate 
conductors the winding may be cast between and around the 
teeth, preferably by die-casting in aluminium or aluminium 
alloy. It is preferable to insulate the conductors from the teeth, 
and this may be done by chemical treatment of the surface 
of the sheet metal, for instance by parkerising ; or the sheet 
metal may be varnished, or both parkerised and varnished. 
Further to improve the performance of the motor, the teeth 
may be skewed, and stator windings of chorded pitch or built 
of coils of graded numbers of turns may be employed to make 
the field distribution more nearly sinusoidal. In general it 
will not be necessary to apply the invention to both parts of a 
machine ; either the stator or the rotor may be made in the usual 
way.—October 26th, 1939. 


TRANSFORMERS AND CONVERTERS 


513,885. April 29th, 1938.—Mrans For CONVERTING PoLy- 
PHASE ELECTRIC CuRRENTS, Walter Needham, of “‘ Lodge 
Holme,’’ Trawden, Colne, Lancaster, and Sydney Robinson, 
of ‘* Woodfield,’’ Barnoldswick Road, Barrowford, Nelson. 

This invention relates to apparatus for the conversion of 

polyphase A.C. into D.C. or vice versa, and is characterised in 

that the A.C. terminals are connected to the slip rings of a set of 

synchronously driven rotary contacts angularly displaced on a 

common shaft to correspond to the number of phases, and a pair 

of fixed brushes associated with each set of rotary contacts is 
connected through chokes to the D.C. terminals. The converter 
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The Paris Trade Fair 


shown in the diagram is for converting three-phase A.C. to D.C. 
and comproses three commutators A, B, and C on a common 
shaft driven synchronously with the mains supply, each com- 


In a recent note on Trade Fairs, it was stated | mutator being 120 deg. out of step. with the others. Three- 
that, in the absence of a definite decision to hold the one | Phase A.C. is applied at D to the slip rings E of the three commu- 


in Paris, it did not seem likely that this important annual 


commercial and industrial gathering would take place | oirouit of the A.C. su : : 

s , * .C. supply until synchronous speed is reached, 
as usual at the Port de Versailles. The Paris Committee | the D.C. leads are then joined in parallel. This converter can also 
has now come to the conclusion that a Fair is particularly | be used for converting D.C. to tens 
necessary at a time when manufacturers are confronted by feeding D.C. to the brushes and collecting A.C. from the slip 
with a new economic situation, one feature of which is | ™™gs E.—October 24th, 1939. 


the Franco-British solidarity that may prove to be the 
nucleus of a grouping of States for international trade. 
It is hoped that this Franco-British collaboration will be 


characteristic of the Fair, and that British industry will be | 514,051. April 14th, 1938.—Looxinc Rerracraste UnpzR- 
represented in a country which feels that its industrial 
future is closely bound up with that of Great Britain in 


tators. D.C. is collected at F from the brushes G, and L.F. 
chokes H are inserted in these leads to prevent the risk of short 


-phase A.C. This is effected 


AERONAUTICS 


CARRIAGES FoR ArroraFt, Ste. D’Inventions Aeronautiques 
et Mecaniques §.I.A.M., 1, Route des Alpes, Fribourg, 
Switzerland. 


their common interest. The date of the Paris Fair is 
May 11th to 27th. 





upper position by a separate jack, the feed of which is associated 
with that of the jack producing the retraction of the under- 
carriage. The undercarriage is maintained in its upper position 
by a finger A below which is adapted to engage a spring loaded 
bolt B housed in a guide C adapted to pivot about a pin D. 
Through the medium of the guide, the bolt is supported by a 
jack E, connected by a pipe-line F to a source of fluid under 
pressure which furnishes the necessary fluid under pressure for 
actuating the raising jack G. When the pressure for effecting 
the raising of the undercarriage passes along the pipe-lines, 
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the guide is locked in the upper position by the action of pressure 
under its piston. When the undercarriage has reached its 
upper position, the finger catches on the bolt, so that the under- 
carriage is locked. For the lowering of the undercarriage, 
it is necessary to suppress the pressure in the pipeline F which, 
before any other effect, produces the release of the bolt B by 
rotation of the guide about the pin, so that the bolt is dis- 
engaged from the finger A, the undercarriage being then 
actuated by the principal jack, and returned to the lower 
position.—October 30th, 1939. 


MACHINE TOOLS AND SHOP APPLIANCES 


513,543. April 12th, 1938.—Sarery Guarps For PuNncH 
PRESSES AND OTHER MACHINE Toots, Standard Telephones 
and Cables, Ltd., Francis Wippell May, and Frederick 
George Sydney Powell, Connaught House, 63, Aldwych, 
London, W.C.2. 

Referring to the drawing the machine tool is provided with a 
main guard-supporting rod A across the upper part of the front 
of the machine. The guard itself is formed of an upper portion 
B pivotally mounted upon the supporting rod, and a lower 
portion C pivotally mounted upon a rod D across the lower 
part of the upper portion, and a double-armed lever E is also 
mounted upon the supporting rod. Link mechanism F, inter- 
connected to the foot pedal (not shown) which operates the 
ram of the machine, is connected to one arm of the double- 
armed lever E, and the other arm of the lever is provided with 
a projecting boss resting upon the upper surface of a guard- 
operating lever G also pivotally mounted upon the supporting 
rod. Pivotally connected to the guard-operating lever is an 
adjustable member H which is connected to one arm J of a bell 
crank lever, the other arm of which is formed by the lower 
guard portion C. The above mechanism operates the lower 
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guard portion during normal operation of the machine in a 
manner obvious from the drawing. This mechanism operates 
when the machine is working normally, and, during Pm spear 
of operations, prior to the descent of the ram the guard is 
closed. It is necessary, however, to provide mechanism to 
close the lower guard portion upon accidental operation of the 
ram. In order to effect this a cam K, mounted centrally of the 
main shaft, is adapted to strike a pivotally mounted guard- 
closing lever L, the upper free-end of which rests against an 
abutment formed by the pivotal interconnection between the 
guard-operating lever and the member H previously described. 
In this manner, if the ram operates accidentally and suddenly, 
the cam will be turned and will force the guard-closing lever 
downward before the ram has time to descend into a dangerous 
position, and therefore the operator’s hands, are itively 
moved out of the danger zone. During normal operation of the 
machine, as the adjustable member is moved downwardly upon 
depression of the foot pedal prior to the commencement of a 
rotation of the main shaft, the guard-closing lever K is allowed 
to move out of contact with the cam.—October 16th, 1939. 


LIGHTING AND HEATING 


513,851. April 8th, 1938.—Prosection Arc Lanterns, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2, Henry Trencham, of “ Oak- 
thorpe,’’ Kings End, Ruislip, and Frederick Alfred Tuck, 
of 111, Kingshill Avenue, Kenton, Harrow. 

According to this invention, means for adjusting the speed at 

which the positive carbon is fed comprises a pair of mirrors 

arranged at opposite sides of the positive carbon each directing 
an image of the positive carbon upon a photo-electric cell in 
such a manner that in the normal position of the crater, one-half 
of each image falls upon the cell, whereby a change in the position 
of the crater causes more or less than one-half of both images 
to fall upon the cell and causes an alteration in current flow 





The accompanying drawing shows one form of construction 
of the invention, in which the undercarriage is locked in the 











through the cell, and means for causing such alteration to 
produce an alteration in the speed at which the carbon is fed, 
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thereby to restore the crater to its correct normal ra. 
A is a positive carbon and B the negative carbon of an are 

rojector lamp, the positive carbon of which is fed by a motor 
g so that a steady rate of feed is used to compensate for the 
consumption of the positive carbon. To maintain the crater 
at a normal position a photo-electric cell D is employed, the 
output from which is through an amplifying and control 
device E arranged to control the speed of the motor C. The 
device E may consist of a grid-controlled are discharge device 


having a relay in its output cireuit which serves to cut in and | 


out sections of a resistor F connected in series with a field 
winding G of the motor. To control the output of the photo- 
electric cell D in accordance with the position of the crater, 
a light is directed from the crater by means of mirrors H on to 
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the photo-electric cell D. Interposed in the path of the re- 
flected light from the mirrors are lenses J, which cause an image 
of the crater to be focussed at opposite edges of the photo- 
electric cell. Mirrors H and lenses J thus represent any suitable 
form of optical system whereby an image of the crater may be 
focussed on the edges of the ceil D. It will thus be seen that if 
the crater moves from its normal ition at which one-half the 
image falls on each edge of the cell D, the images will be deflected 
so that more or less than one-half of each image is incident upon 
the cell. By this means a ch of illumination of the cell 
takes place which produces a corresponding change in the output 
current from the cell, and this change is utilised to vary the 
speed of the motor by cutting in or out a section of the 
resistance F.—October 24th, 1939. 











WELDING 


513,313. February 7th, 1938.—E.ecrric-arc WELDING, Asea 
Electric, Ltd., and Stanley Fitch, both of the Company’s 
address, Fulbourne Road, Walthamstow, London, E.17. 

This invention concerns carbon-are welding. It has been 
found that the smoothness and physical properties of the weld 
metal, and also the ease of welding, may be improved by the 
use of a properly composed flux which is applied either to the 
parts to be welded or to the added filler wire or to both. The 
function of the flux is to counteract the effects of contamination 
by the oxygen and nitrogen of the air, to slag out impurities, to 
smooth the surface of the weld and generally to assist in making 

a good weld. A flux suitable for welding mild steel, sheet iron, 

east iron, and cast steel is composed of the following in- 

gredients :—-1-25 parts of asbestos powder, 1-5 parts of clay, 

1 part of zircite (zirconium silicate), 1 part of rutile, 1 part of 

ferro-manganese, and | part of sodium silicate (constituting the 

powdered flux) and an amount equal to about 40 per cent. of 
the above ingredients of linseed oil and terebine as a dryer. 

The percentage of oil and terebine may be varied within wide 

limits to suit the type of joint to be welded. For example, a 

smaller amount of the liquid may be added when it is desired 

to form the flux in a thicker state for filling into a previously 
prepared welding groove. For welding thick plate, for example 
plate having a thickness of at least jin., and for automatic arc 
welding, the same powdered flux may be mixed with 40 per cent. 
of its weight of linseed oil without any drier.—October 10th, 1939. 


METALLURGY 


514,593. January 26th, 1938.—Process ror Improvine IRon- 
BERYLLIUM ALLoys, Seri Holding Societe Anonyme, 5, 
rue Philippe, Luxemburg, Grand Duchy of Luxemburg, 
assignees of Societa Anonima Processi Privative Indus- 
triali, 10, Via Bigli, Milan, Italy. 

This process for the production of ternary alloys consists in 
introducing into iron-bery!lium alloys containing | to 3 per cent. 
of beryllium, molybdenum from a trace up to 1-5 per cent., or 
manganese from a trace up to 3 per cent., or tungsten from a 
trace up to 3 per cent., or titanium from a trace up to | per cent., 
or chromium from a trace up to 5 per cent., the remainder being 
iron, and in subjecting the alloys so constituted to the usual 
treatments of q hing and reprecipitation of the hardening 
constituent. For example, the alloys may be quenched in 
water after heating at a temperature of 800 to 1050 deg. Cent., 
and then subjected to an annealing treatment at a temperature 
of 300 to 450 deg. Cent. for one to twelve hours, the treatment 
being if desired repeated. It is claimed that the alloys 
obtained possess a high mechanical resistance, great hardness, 
and resistance to wear.—November 13th, 1939. 





514,443. May 5th, 1938.—Improvinc THE RESISTANCE OF 
Metats To Corrosion, The Parker Rust Proof Company, 
of 2177, East Milwaukee Avenue, Detroit, United States of 
America, Pyrene Company, Ltd., Great West Road, 
Brentford, Middlex, and Wilfred James Clifford, of the 
Company’s address. 

This invention relates to the production of phosphate coatings 
on ferrous metals in order to improve the resistance of the metals 
to corrosion. It has now been found that in coating iron or 
steel with phosphate coating solutions to which a -nitrate 
accelerator has n added improved results are obtained if 
sufficient nitrite is introduced to oxidise the ferrous iron in the 
bulk of the coating solution largely or even completely. The 
extra nitrite can, if desired, be added as such, but it is pre- 
ferably generated in solution from the nitrate by adjusting the 
composition of the solution, as ted in the specification. By 
carefully adjusting the composition of the coating solution, it is 
possible to generate from the nitrate enough nitrite to oxidise 





all the ferrous iron, and even leave a substantial residual amount 
of free nitrite. In some cases this large generation of nitrite 
can be effected from the nitrate spontaneously, and in other 
cases a small quantity of nitrite is added at the start of the 
coating process in order to initiate the nitrite generation, after 
which the nitrite concentration can be maintained or even in- 
creased without any further addition of nitrite as such being 
necessary. In other cases the nitrite generation from the 
nitrate may be sufficient to oxidise the ferrous iron largely but 
not completely, in which case the solution, while of a reduced 

ja hil, 





ferrous iron content, will nevertheless tain an app 
amount of ferrous iron. The precise constitution of the solution 
necessary to give any desired nitrite g tion d ds upon 





a number of factors, among them the proportion of ‘nitrate ions 
present relative to the phosphate ions and the strength of the 
solution and the temperature.—November 8th, 1939. 


MISCELLANEOUS 


513,900. February 22nd, 1938.—THeE MANUFACTURE OF 
CEMENTS FROM CaLciuM SULPHATE AND Biast FURNACE 
Siac, Nelson Elliot Wallace, 1, Jameson Road, Norton-on- 
Tees, County Durham, Victor Lefebure, and Imperial 
Chemical Industries, Ltd., both of Imperial Chemical House, 
Millbank, London, 8.W.1. 

The water-setting cement described comprises blast furnace 
slag, calcium sulphate, and a lime-containing or lime-producing 
exciter, in which the slag constituent consists of, or contains, 
slag which has been quenched in lime water. By “ lime water”’ 
is meant water containing dissolved calcium hydroxide, with or 
without a small quantity, e.g. up to 5 per cent. by weight, of 
suspended solid calcium hydroxide. Cements are pre 
in which at least 60 per cent. by weight of the slag particles, at 
least 50 per cent. by weight of the exciter particles, and at 
least 60 per cent. by weight of the particles of the final mixed 
cement are of diameter not exceeding 30 microns. The calcium 
sulphate constituent is unburnt natural anhydrite, and the 
exciter Portland cement clinker. In order to illustrate the 
order of the improvement obtained by employing slag which 
has been quenched in lime water the following example is given : 
Two samples of cement were prepared, each having the compo- 
sition 85 parts slag, 15 parts ss and 5-4 parts Portland 
cement clinker, the parts being by weight. The slag used in 
the first mix was ordinary blast furnace slag quenched in water 
in known manner. The slag used in the second mix was drawn 
from the same section of the pour of the same furnace at about 
the same time, but was quenched in lime water. The tensile 
strengths of the two cements were as follows :— 





Tensile strength 
(Ib./in.) after 7 


days setting. 
Using water quenched slag sec: en. 0 ee ee 
Using lime water quenched slag -- «. S388 415 463 


—October 25th, 1939. 


513,770. October 10th, 1938.—Apraratus FoR INDICATING 
Tension orn Loap on CaBries, Harold A. Raphael, 922, 
East Belmont Avenue, Bellflower, California, United States 
of America. 

Referring to the drawings the invention comprises a suitable 

length of cable which is clamped to the main cable, and inter- 

posed between the cables, intermediate the points of connection 
is a hydraulic piston and cylinder assembly. The assembly 
comprises a cylinder A which at its opposite ends is flanged. 

Bolted on the ends of the cylinder are flanged caps B. Clamped 

between each set of flanges is a diaphragm C in the form of a 

rubber disk. At each end the cylinder is hollowed out to 

provide at one side of the adjacent diaphragm a fluid chamber 

D. The chambers are connected by a fluid passage with a 
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conventional hydraulic gauge E. Each cap is also hollowed out 
to provide a piston chamber that accommodates a piston F on 
a stem that works through an opening provided therefor in the 
crown of the cap. The stem of one of the pistons is provided 
with a cable engaging head G that has a concave face to seat 
against the cable. The stem of the other piston is provided at 
its free end with a fixed clamp H which secures the assembly 
to the auxiliary cable. It will be apparent that in practice the 
assembly causing a spread between the cables will result in 
one-half of the load being carried by each cable. When pressure 
is exerted by the load on the main cable the cables will tend to 
move toward one another against the action of the fluid within 
the cylinder. This will cause the pistons to move inwardly for 
flexing the diaphragms and make the fluid flow through the 





514,296. March 30th, 1938.—ImMPROVEMENTS IN VEHICLES 
AnD Loapine Means, Walker Brothers (Wigan) Ltd., 
Pagefield Iron Works, Wigan, Densmore Walker, of the 
Company’s address, and J. Elford, 6, Parkside 
Avenue, London, 8.W.19. 

The closed body of this vehicle has a moveable floor consisti 
of an endless belt or band of metal slat constructi: 

manually through a two gear. The moving floor has an 

a+ gel gat A. Re is discharged into the vehicle 

body when it is filled the partition is moved forward to 
compress the material and thus increase the capacity of the vehicle. 

When it is required to discharge the vehicle the partition is 

moved backwards to force the contents from the body. Hi 

doors seal the back of the vehicle and the rear part of its roof 
is closed by a detachable panel B having an opening of suitable 
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size and shape to receive the mouth of the container C. In- 
pecs} pce a Rae —— round the container opening 
seal it against the egress of dust as tippi rogresses. At the 
back of the body wings D are set wi cath cide and their rear 
edges serve as guide rails for a yoke which handles the containers. 
This yoke is connected by cables, extending upwardly over 
rollers, to the winch drums E. Rotation of the winch hauls 
in the cables to raise the yoke and container. Continued upward 
travel of the yoke causes r displacement so that by the 
time the container reaches the end of its upward travel, over the 
hole, it is inverted as indicated by the dotted lines. As the 
yoke and container are elevated a moveable shutter over the 
opening automatically slides back. The hinged lid of the 
container is at the same time opened by extending arms, which 
engage parallel guides on opposite sides of the opening, and it 
slides forward to the position shown in the dotted lines F. 
—November 3rd, 1939. 





CALENDARS AND DIARIES 


Wituiam Barren np Son, Ltd., Temple Iron Works, Annies- 
land, Glasgow. Monthly wall calendar. 

Bristo. Agrrortane Co., Litd., Filton, Bristol. Wall 
calendar. 

EVERSHED AND ViGNOLEs, Ltd., Acton Lane Works, London, 
W.4. Illustrated wall calendar. 

Matta GOVERNMENT OFFIce, 23, Panton Street, London, 
S.W.1. Pictorial calendar. 

C. A. Parsons anv Co., Ltd., Heaton Works, Newcastle-on- 
Tyne, 6. Monthly wall calendar. 

SraveLtey Coat anp Iron Co., Ltd., near Chesterfield. 
Combined pocket-book and diary. 








CATALOGUES 


Hersert Morais, Ltd., Loughborough.—Book 210 on gravity 
conveyers. * 

Gent anv Co., Ltd., Faraday Works, Leicester. Book 5, 
Section 7d, on synchronous electric clocks for domestic and 
industrial uses. 

GLENFIELD AND Kennepy, Ltd., Kilmarnock.—Pamphlets 
on the company’s emergency repair system for water mains 
and fire fighting equipment. 

Eptson Swan Extecrric Company, Ltd., 155, Charing Cross 
Road, London, W.C.2. Particulars of ‘“ Ediswan’’ traction 
batteries for electric vehicles and locomotives. 


Brensamin Etecrric, Ltd., Brantwood Works, London, N.17. 
Catalogue No. 1600, on industrial lighting equipment using 
tungsten and discharge lamps and commercial lighting equip- 
ment. 

WELLMAN SmitH Owen ENGINEERING CorPoRaTION, Ltd., 
Victoria Station House, London, 8.W.1.—Brochure describing 
the construction and operation of the Wellman-Galusha gas 
producer. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 





Mr. Harry Puiu Gaze, M.I.C.E., M.1LE.E., the Chief 
Generation Engineer to the London Power Company, retired 
on December 30th, 1939, on reaching the limit, and is now 


associated with Messrs. Kennedy and Donkin, Consulting 





passages to register the load on the gauge.—October 20th, 1939. 





END OF VOL. CLXVIII 





Engineers, in an advisory capacity on power station work. 
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PUBLIC NOTICES 





AIR MINISTRY 





CIVILIAN INSTRUCTORS REQUIRED 





Vacancies exist for 

CIVILIAN FITTER AND METAL 

AIRCRAFT RIGGER INSTRUCTORS, 

at an initial rate of pay of £4 6s. a week 
em inclusive, increasing’ ¥o be ae Bn the 

emer rag | completion of a pro! 

outel. and — r by annual increments of 2s, 6d. 

a week to 

The prin epost ola are :— 

Fitter Instructors must be capable of Lecturing 
and of Demonstrating the Theory of the Internal 
Combustion Engine and of Undertaking Instruction 
in Lape | and Erecti Engines. —— 
Experience and Use of Precision Tools are essenti 

Metal Aircraft dl Instructors must be capable 
of Lecturing and monstrating the Working of 
Light Metal Tubes and Plates as used in Airframe 
Construction. Knowledge of the Rigging of Air- 
frames is requi: 

Applications should be addressed to the UNDER 
SECRETARY OF STATE (8.5.d.), AIR MINISTRY, 
KINGSWAY, NDON, W.C.2, particulars 


t revious experience, &e. » eieatte Dept applicants, 
as to pi pe > — 


who must be over 30 years then 
to ann’ at the nearest Royal Force Trade Testing 
Centre for the necessary trade test and medical A 


ination. 








MINE DESIGN DEPARTMENT 





DRAUGHTSMEN 





acancies exist for 
CIVILIANS with Engineering, 
Electrical, and/or Shipbuilding ji Caos 
for drawing office duties as D 
MEN in Mine Design Soon 
H.M.S. “ VERNON,” Portsmouth, 
“P iave. should :— 
Have had workshop and drawing office experi- 
ce with a reputable firm, or firms, in one 
e aber of the following tele Ad g RB of work. 
(a) General M 


isms or 
(c) Electrical Machinery or Equipment, 
(d) Marine E igi ing, Pp 
ship equipment. 

(ii) Be 23 years of age or older. 

(iii) Be natural-born British subjects, the children 
of persons who are, or were at the time of 
death, , Bessae subjects. 

Candidates who appear suitable ame ge be granted 

an interview at their own expense a short 
period probationary appointment before being definitely 


accepted. 

Those selected and —— a local medical examina- 

tion will be paid a sa within the limits < £3 15s. 

ant “ per week, according to age, qualifications and 
ence, 





posts are nop-pensionable and are expected to 
last for ae auration of hostilities. 
They will be terminated by one month’s notice on 
either side. 


Applications should give full christian and =. 
date of birth, nationality, full particulars of training, 
ae ex) eo: qualifica aoe Wogan held = 


qd, toge ether wit! names of 
referees SUPERINTENDENT OF MINE 
referent ‘TMs. “VERNON,” Portsmouth. 9201 
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PRINCIPAL CONTENTS OF THIS ISSUE 
ARRANGED FOR CARD INDEXING 
(TasLze or Contents, Pages 641) 





Deer Isle—Sedgwick Bridge, Maine @: 630) 


THE ENGINEER, 29 - 12-39 


Modern Railway Signalling Practice No. IV 


(P; 682) 
THE ENGINEER, 29 - 12 - 39 


Hydraulic Remote Controls @. 6%) 
THE ENGINEER, 29.- 12-39 


Compressed Gas for Motor Vehicles @. 8) 
THE ENGINEER, 29- 12 - 39 


Electrical Equipment of Coke Oven Plant 


(P. 644) 
THE ENGINEER, 29 - 12- 39 


Army Vehicle Manufacture No. II @. «2 
THE ENGINEER, 29-12-39 


From the Shipowner’s Point of View @: 6? 
(Maj. T. K. CAIRNS) THE ENGINEER, 29 - 12 - 39 


High Pressure Turbine Installation at 


Edmonton, Canada @. 64) 
THE ENGINEER, 29 .- 12 - 39 


The Single Purpose Machine Tool @. 61) 


THE ENGINEER, 29 - 12 - 39 





























VACANCIES FOR LABORATORY 
MECHANICS 





LABORATORY MECHANICS 





Viet exist for 
ivilian agen gp MECH- 
ANICS in H.M. 1 


ig 

Ay = to working to ts, 

. ~~ hy apprenticeship with a reputable firm 

a 
aammene for paplication Forms should be made 
to the TAIN, H.M. SIGNAL SCHOO. 

GEXTEN ION), Commercial al’ Chambers, Portsmouth. 
Vacancies are of a civilian status only, and candidates 
who are already employed in Government service or 
set on work of National importance -~- pot 











MID-SUSSEX JOINT WATER BOARD 





TO PUMP MANUFACTURERS 





RECONSTRUCTION OF BALCOMBE 
PUMPING STATION. CONTRACT No. 3 


[Tenders are invited for the 
elstsealy play ome welts CRNT toga PUM, 
-driven BOOS' P with 

meters, tin g, sae other a) 
be Pumping 


urtenant works at the 
tation, 
Conditions of Contract, 5: on, 
‘ender F be 


Dra’ and 
Form may m the tndereigned 
a the deposit of ” of Two Guineas, which is returnable on 


the receipt of a bona-fide Tender and the whole of the 
Con documents. Ten in sealed en 
a Pane Pumping Plant,”’ should be 


to a 
Board's offices not later Ths 
25th, 1940, 








sadoemd 
10 a.m. on Thursda 
January 
bk a a 
W. HL ~ASEMOES, noet & Oy. “ 
Mid-Sussex Joint Water Board, - 


——— Heath, 














ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 


HYDROJE 


EMERGENCY MEASURES 


| Until further notice THE ENGINEER is being printed and 
published at the works of Messrs. William Clowes & Sons, 
Ltd., Beccles, Suffolk. Telephone No. Beccles 2103. 


To avoid delay all correspondence connected with Publishing 
and Advertising should be addressed to Beccles. 


The head office, 28, Essex Street, Strand, W.C.2, is remaining 
open for Publishing and Editorial purposes from Mondays to 
Fridays inclusive from 9.30 a.m. to 5 p.m. where classified 
advertisements may be handed in as usual. The Offices are 
not open on Saturdays. 


Copies of THE ENGINEER can be obtained at 28, Essex 
Street from Friday mornings. 














,| . &4. PAPER SUPPLIES “2 |; 


With a view to the conservation of paper readers are advised, 
in the interests of all concerned, to place a regular order for 
“The Engineer’? with their newsagent or direct with 
the Publisher. 











INDEX TO ADVERTISEMENTS, PAGE 43 


PUBLIC NOTICES 
CITY OF LEICESTER 








WATER DEPARTMENT 





PUMPING STATION ENGINEER 





he Water Committee are 
pagel = oe CET OA TIONS for the 
pooh Cf A pn fe 


t a commencing 

per ann,  aiohen by 4 pn Bi paneer 

toa rpg heb amet £300 per annum (Grade D). House, 

light, coal, and rates are provided at a rent of 10s. per 
The selected candidate will be required to 

pass @ medical examination and to comttibele to the 

‘und he Government and other 


had estas in the 
maintenance steam plant, preferably triple a 
—- faye must be ao ioe ont out 
take charge of all labour both inside the a 
station and outside in connection with slow 


filtrat:’ 
Applications, giving full particulars of experience, 
present and F met we appointments, age and aeons 


salary, acco! ed b hay recent testimon 
be ressived iy me not ter than January 9th, 194 
Comets oem nace of Wis comulties wit deseait 
a) 
Cc. T. EDWARDS, M. Inst. a 
Engin 


eer and Manager. 
9236 





SITUATIONS OPEN 


COPIES oF TESTIMONIALS, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the ae of applicants, the Proprietors are 

to insert ices that vacancies are 











ied, u of notifications from Adver- 
tisers, Phose notloes fim ve to one _ be free 

of po na and co-operation is asked for. 
—_— keen, intelligent man, preferably with 


pera age 20/35, aod 


ASSIST. On a bine 
F. ED. nT ATKINS: 


a SD on ~ 





NGINEER REQUIRED having sound ange a 
of the design and construction of gas wer 
a, holders, purifiers, benzol, and ammonia plants, 
ete. Must be —— designer. Permanent post for 
the right man. Apply in strictest confidence, stating 
age, experience, and salary required.—Address, 9230, 
Engineer Office, 28, Essex Street, London, W.C.2. 
9230 a 
ESSRS. THOMAS SUMMERSON AND SONS, 
LTD., Darlington, REQUIRE the SERVICES 
of an ASSISTANT to the Steel Foundry Manager. 
Light repetition castings in bulk and jobbing work up 


to3tonsin weight. Fuil details of training, — 
and age to the above aaa" 92324 


ae ENGINEERS REQUIRED, capable of 

complete charge of erection of chemical 
yo! licants should have a sound knowledge of 
civil woke use of instryments, laying of railways, 
also erection of steel buildings and plant. 
with some mechanical know- 
ledge. ical ledge negligible. Good salaries 
paid to suitable men. conte ke tating age, experience, 

ey Box Z 7, te Deacon’s Ad a 
Agency, St. Mary Axe, Eee! E.C.3. 9189 











ECHNICAL MAN REQUIRED capable of pre 
paring proposals, emes, and taking out 
quantities in connection with water purification a 
softe: schemes. Write, stating age and experience ; 
only those having had experience in this type of work 
need apply. pts ng art Engineer Office, 28, 
Essex Street, London, W.C.2 92124 





For continuation of Situations Open 


Advertisements see page 44. 
TTS SAS stam eterno 


SITUATIONS WANTED, Page 44 
PARTNERSHIPS 44 
AUCTIONS, Page 44 

SUB-CONTRACTING, Page 44 
FOR SALE, Page 44 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 44 


MACHINERY, &c., WANTED, Page 44 
PATENTS, Page 44 
EDUCATIONAL, Page 44 


For Advertisement Rates see 
First Column Overleaf 





For the time being classified 
advertisements cannot be included 
if received after 5 p.m. at c/o 
Messrs. Clowes, Beccles, or 3 p.m. 
in London on TUESDAYS 
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Annual Subscription Rates 
(lachading postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
a’origine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswihrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bazahlung erfolgt. 

Serén aceptades los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ~g el pedido. 

BRITISH ISLES - & 5 

2 18 


ABROAD 


i) 


Thick Paper Ed. 
Thin Paper Ed. 


Thick Paper Ed. 
peered Canada) rH 3 0 
AFRICA . Central News be — All Branches. 
m. Dawson and 
Long-street 


~ 
Aaaoo 


Cape Town: 
td., 29-31, 


ARGENTINE... 

amas: F. W. Mole, 

Gordon and Gotch (A’sia), Ltd. 
Ut Branches 


ran 
winboona: Jervis Manton, 37, 
Swanston-street 


AUSTRALL ... 


75, 


BRUXELLEs : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 


bes 
. American News Company, Ltd. 
Branches. . 


BELGIUM 
CANADA ... 


ti n Ser ice, "itd. 70, 
ion Serv: ieee 
East. 


TORONTO : Poe and Gotch, 

ueen-street West. 

‘Wijayartna and Co. 
elly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 
—- Presse Bureau, Our?gade 


Camo: Express Book and 
Stationery Store, 9, Chareh 
Maghrabi 

ge oe 

_ Panis” 'Ricour Oheviliet a Cie., 
re ane a, ETS 
ARIS: > 

229, Bid. 

Paris: Brentano’ 3, 37, Av. de 

pOpera 92, B 

ARIS: Dunod, ue Bonaparte 

Paris: W. H. Smith and Son. 248, 
Rue de Rivoli 


BERLIN, N.W.7: Maye oe my 
Der Technik, Georg. Bf 

% Hubert 

10 


COLOMBO : 


CEYLON ... 
eb Hoxe Kone 


CHINA 
DENMARK 
EGYPT ... 


FINLAND 
FRANCE... 


GERMANY 


HOLLAND 


ROTTERDAM 
Plan C,"* Gelderechestenat 
. Bompay: Thacker and Co., Ltd. 
BomBay: Popular Book * Depot, 
Grant Road 
CaLcuTTa: Thacker, Spink and Co. 
.. Mian: Ulrico Hoe pli 
Rome: Maglioni and Strini, 307, 


Treves, Corso 


INDIA 


ITALY 


JAPAN ... 
NEW ZEALAND 


land- 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Ghrist- 
Nariman : J. Wilson Craig and Co. 
STRAITS SETTLEMENTS —SrNGaPoRn : Kelly and 


alsh, Ltd. 
SWEDEN -.. STOCKHOLM: A/B Wenne 
Journal-expedition Stoc! 1 
STOCKHOLM : AJB 6. 6. E E. Fritzes 
ame Hofbo! Freds- 


SWITZERLAND gunn’ 
erstr. 
UNITED STATES New YorK: 
Co., 1381 


Rosa Leibowicz, 4, 
International News 
Varick 


OF AMERICA -street, New 
York, N.Y. -, and all Branches 
Moore Cottrell Subscrip 


Agency, North Cohocton 
Boston: F. W. Faxon & Co., 


En nd 
— New York, N.Y., December 12th, 
1896, under the Act of March 8rd, 1879 
(Section 897, P. L. & B.). 
LENINGRAD 


USSR. ss sa Meshdunarodnaja 
Kniga, Prospect Vol , 583A 
Moscow: Kuznetski Most 1 

*,*READING CASES, _— hold two copies of THE 

* ENGINEER, cloth and leather backs, can now be 
supplied ai 4/9 each, 5/3 post free. 

®, ae Casus for -yearly volumes of THE 

NGINEER, in cloth 6/- » 5/8 post free. 





“THE METALLURGIST.” 


This a Sepeioment, which deals with the Science and 

h ferrous and non-ferrous, is 

published free with the = issue of THE ENGINEER 
each alternate month. Next due, December 29th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements are 1/- 
per line up to one inch—minimum charge 4/-; 
those occupying one inch or more at the rate of 
12/- per inch. Orders must be accompanied by a 
remittance. e rates Displayed Advertise- 
— will be Serwented on application. For the 
e being classified advertisements cannot be 
incladed if received after 5 p.m. at Beccles or 3 p.m. 
in London on TUESDAYS. 
Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addréssed to the 
Editor of "THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, which is vs in the interests 
THE y be obtained 


of advertisers in ENGINEER, ms‘ 
free of charge on application te to the Publisher. 


Postal Address, 28, Essex-street, Strand, London, W.C.2. 


Tot sndon.”” Tel Gantral 6066 (10 lines) 





of the individual consumer. 


MAN UFACT URERS 





present and future demands. 


SUPPLIERS 





CONS UMERS 





SPECIAL NOTE 


Chairman : 
K.C.B., C.B.E. 


Address ali 





is made available to each consumer. 
manufacturers, suppliers and consumers. 


mencement of rationing, 
consumers’ 
Registration Form. 


THE BRITISH ARC LAMP CARBON 
(WAR EMERGENCY) POOL 


SIR SYDNEY CHAPMAN, 


communications 


TO CONSUMERS & SUPPLIERS 
OF ARC LAMP CARBONS 


Wartime conditions create abnormal demands for many commodities and one of these to 
be affected is arc-lamp carbons. Not only must the fighting forces be assured of a plentiful 
supply, but there is also a vast civil market comprising cinemas, process houses, drawing 
offices and hospitals whose needs must be adequately met. 


The British Arc Lamp Carbon (War Emergency) Pool has been brought into being to ensure 
the most equitable distribution of carbon supplies available and to safeguard the interests 


The Pool will make every endeavour, despite the difficult circumstances, to adhere as 
closely as possible to normal conditions and to provide the means whereby a regular supply 
This necessitates, above all, close co-operation between 


All manufacturers’ resources will be pooled and manufacturing programmes co-ordinated to meet 


Suppliers will continue to place their orders with manufacturers direct, the only difference being that 
all such requisitions must in the first instance be referred to the Pool for authority to release supplies. 
For this purpose special requisition forms will be issued to all suppliers. 


To assist the Pool to arrive at an accurate estimate of these demands, each consumer will be requestea 
to state on his requisition form details as to present stocks, anticipated consumption and types of carbon 

These forms will be in the hands of every carbon user during the next fortnight. 
They should be completed and returned to the Pool at the earliest possible date, but not later than 
JANUARY 5th for the first rationing period commencing 


Is FEBRUARY, 1940 


In cases of extreme hardship where consumers’ stocks are exhausted before com- 
approach may be made to the POOL through the 
i.e., the Supplier stated on the Consumers’ 


USUAL SUPPLIER, 


Members : 


“ G.E.C.” 
‘‘ HENRION ” 

‘* MORGANITE ” 
“ SHIP” 


to 42 


The General Electric Co. Ltd. 
Henrion Carbons Limited. 
The Morgan Crucible Co. Ltd. 
Charles H. Champion & Co. Ltd. 


OXFORD ROAD, 


PUTNEY, S.W.I5 





ail 











THOMPSON BROS. 


(BILSTON) LTD. 





In the advertisement of 
MUREX WELDING 








PROCESSES LTD. 


on page 53 of our issue of December 1st we inadvertently printed 
the above-named firm’s title as Thompson Bros. (Bristol) Ltd. 














NOW IS 
THE TIME 


to obtain contracts for 
the manufacture or 
machining of Engineering 


Biaklshed 


00. 


Corittal 2683. 
ores i 





Falag , 


Y paws 


Hebert YGlaahenisions 


INSPECTING ENGINEER. 





products previously carried 
out Abroad. 
* * * 
MAKE THE MOST OF THIS 
OPPORTUNITY BY ADVER- 
TISING IN THE «WORK 
WANTED” COLUMN OF 
THIS JOURNAL. 
* * * 
Classified Advertisement Dept., | 
“The Engineer,”’ 
28, Essex Street, Strand, W.C.2 








SCRIVEN 


MACHINE TOOLS 


SCRIVEN & CO., 
YORE STREST IRONWORKS, LEEDS 








HUMPHREYS 














THOS W. WARD 


LTD. 


RAILS 
FOR SALE 


500 tons Revnd-tee need arr Rails, 194 Ib. yd., 
5 metre lengths. 

50 tons New Penter abana or tails, 14 Ib, yd., 5 metre 
lengths, Section 7 





000 tons Second-hand Flange Rails, about 86 Ib, yd,, 
il rw | 12 metres, Section 1 
100 tons New ap defetive pions Rails, 70 Iby 


75 tb. yd. Chiefl 
850 tons New sttghtly defective Bull Head Rails, 
95 Ib. yd. Revised. 
250 tons yd ee, pore Flange Rails, 96 Ib 
yd, Chiefly Section 899. 
50 Tons do 0. BULL HEAD RAILS good 
relayable, various sections. 


ALL FOR PROMPT DESPATCH ex STOCK. 


Albion Works, SHEFFIELD. 


"Phone: 23001 (19 lines). ‘Grams: Forward, SheMeld. 
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FOR IMMEDIATE DELIVERY 


Large stocks of all the most generally used small tools and 
Norton grinding wheels are maintained in our warehouses at :— 


COVENTRY, LONDON, GLASGOW, MANCHESTER, 
BIRMINGHAM, NEWCASTLE, SHEFFIELD & BRISTOL 
SOME SPECIALITIES : 


PRATT LATHE CHUCKS 

ARDOLOY-TIPPED TOOLS 

NORTON GRINDING WHEELS 

S.K.F. GROUND THREAD TAPS 

COVENTRY HACK-SAW BLADES 

VAN DORN PORTABLE ELECTRIC TOOLS 
COVENTRY HIGH-POWER MILLING CUTTERS 
COVENTRY QUICK-CHANGE DRILL CHUCKS 
MATRIX GAUGES AND BROACHING TOOLS 


ALFRED HERBERT LID. 


COVENTRY 


“roo 





OIL SUPPLIES 


CAN BE CONSERVED 





Our Research Depart- 
ment will be pleased to 
investigate your oil 
separation or recovery 
problem free of charge 
and without obligation. 

















ALFA-LAVAL GO., LTD. ("Sittin ua), GREAT WEST RD., BRENTFORD, MDDSX. 


Telephone: EALING O116 (P.B.X.) 


— and costs reduced 
with the Dependable 


DETAYAL 


CENTRIFUGAL 
OIL PURIFIERS 


The De Laval continuous oil 
purification system as applied to steam 
turbines, Diesel engines, rolling mills, 
paper making machines, automatic 
machine tools, etc., enables the same 
oil to be used over and over again. 


Where the continuous system 
cannot be used a batch reclaiming 
plant can be installed which will 
operate at the low cost of rd.—2d. 
per gallon, thereby effecting sub- 
stantial savings. 


Users of lubricating oil, fuel oil, 
cutting oil, paraffin wash oil, etc., 
should make themselves acquainted 
with the economies and _ other 
advantages that this process will 
provide. 


We shall be pleased to send full 


particulars om request. 

























TUNNELS for A.R.P. 





LEGRAND Saba he GELL LTD. 





SOUTHALL. LONDON - 





SHELTERS 


Wherever local strata permit, TUNNELS 
at a depth of 40 or 50 feet offer the 
finest possible form of protection against 
air attack. The illustration shows our 
men working Ona large A.R.P. TUNNEL 
for the Austin Motor Co., Ltd., 
Birmingham. This will afford complete 
protection for 10,000 workers. 
The entrance to newly-constructed A.R.P. 


Tunnel for the Austin Motor Co., Lid., 
Birmingham. Photo: J. P. Legrand: 


Write or ’phone for sugges- 
tions without obligation. 


iS GIN FE RS 





T 904 ea. 


= 





National Economy 





Wea 


ENGINEERS 





LARGE QUANTITIES OF VALUABLE OIL CAN 
BE SAVED BY MANLOVES OIL SEPARATORS 





FULL PARTICULARS FROM 


Manlove, Alltott & Co. Ltd. 


Also— meee eer | & HICKMAN, Ltd,, Birmingham 
CHARLES CHURCHILL Ltd., Birmingham 
ALFRED HERBERT Lid., Coventry 


NOTTINGHAM 











Electric Cranes 


of every type 


10) (ot aa 8») 


Loughborough 














SPECIALISING IN | 
NON - FERROUS 
CASTINGS 


S$ of every description. 


F> BILLINCTON & 
7 WEWTON, LTD. 


LONGPORT, STAFFS. 











The CLYDE STRUCTURAL IRON Co. Ld- 


Cydeside Irenwerks, Scotstoun, Glasgow. 


STEEL ROOFS 





London Agents—GILLESPIE & CO., Ltd., 
Leadenball Bidgs., 1, Leadenhall St., Londen, E.C. 3 

















JENKINS 
VALVES 


are always marked with the Diamond 
and signed “ Jenkins Bros.” 


JENKINS BROS. LTD. 
Wept. K), 6, Gt. Queen Street, W.C.2_ 











TiLGHMAN> 


PATENT SAND BLAST CO. LTD 











SPRINGS 


OF ALL TYPES 


WILLFORD & CO, L™ 


PARK HOUSE WORKS, SHEFFIELD 





~~ wT 
PLPAPLPLPLPL A 


~~ 
PPPDPPPLPALPL 











iVALVES 






8RITISH STEAM 





Tr 
i 





Tel: So thal ZZ\i-\/ ines 
CAN) 844 





ano COCKS 


CAST IRON OR GUNMETAL 
ALL PRESSURES AND DUTIES, 


SPECIALTIES LTD., 
Wharf Street, LEICESTER. 


Colliery Plant 





'SUPERHEATER 


BUSH HOUSE, ALOWYCH, LOND an. wea 
515 B 





RAILWAY SIDINGS 


Schemes designed and estimated free. 
Steel Rails, All Sections. 


Points and Crossings. 


EDWARD SISTERSON LIMITED, 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 





SGRADESE 
for all purposes . 
d ooo 
| ae gaping, Me = 
q cheaper: x 


everyday 
use 
GLACITEX tor worn 
orig.cais 
CLARALEX Spec 


PLANTLX—Extra rt & 
DRAFTED tor penci) wor a 








WOOTTON BROS,, LtD.. 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT, 


General Millwrights 















BOOTH CRAN 


_ JOSEPH BOOTH ¢ BROS.TD. 
RODLEY LEEDS 
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SCRIVENER ’ 
CENTRELESS GRINDER’ 


SEND FOR OUR LIST OF NEW, USED 
AND RE-CONDITIONED MACHINE TOOLS 
AVAILABLE FOR IMMEDIATE DELIVERY 


GRINDERS IN 
STOCK 


CHURCHILL 6” x 18” Plain, belt drive 
OVERHAULED &475 
NORTON 6” x 32” Plain Cylindrical 
RE-CONDITIONED £455 


NORTON 10” x50” Plain Cylindrical 
OVERHAULED £440 


CHURCHILL 14” x70” Plain Cylindrical 
AS PURCHASED £475 
NORTON 16” x72” Plain AS PURCHASED £550 
WERNER Roll Grinding and Polishing Machine 
21” x91” AS PURCHASED &525 


CHURCHILL 16” x50” Crankpin 
AS PURCHASED £350 


BROWN & SHARPE Universal and Tool 


8” x24” RE-CONDITIONED £435 
WALEER 12” Rotary Surface AS PURCHASED £145 
BLANCHARD Surface AS PURCHASED £350 


LUMSDEN 92-L Surface RE-CONDITIONED £695 
REINECKEER Face. Max. dia. 7}” 

AS PURCHASED &75 
REISHAUER Precision Screw Thread 

AS PURCHASED £650 
NORTON 6” x 18” Semi-Automatic NEW £1636 
NORION 10” x 18” Semi-Automatic NEW £2315 
SCRIVENER No. la Centreless. 1}” x18” NEW £436 


OFFERED SUBJECT TO PRIOR SALE 

















fe MOUNTING HEIGHT 


— with LARGE AREA FLOOR SPREAD.... 


Hearne that is capable of such efficiency is no ordinary heating . . . it 
is by PROJECTAIRES—the system specifically designed for warming high 
buildings. 

CONSIDER THESE POINTS : 


(1) Projectaire utilises the normally wasted warm air of the roof strata. 


(2) Its vertical discharge, by means of a powerful propeller unit, gives 
efficient heat spread without interference from machines or equipment. 


(3) It ensures that desired temperatures are always maintained at working 
level. 


(4) it minimises temperature differences between roof and floor. 
(5) It means fewer units, traps, valves, connections and lower installation costs. 


* Greater mounting height also reduces audibility . . . and should lower levels 
be utilised quite slow fan speeds become practicable. 














A COMPLETE SERVICE UNDER 
ALL CONDITIONS 


Write for fully descriptive folder Come what may, our production, con- 

No. P.1 stantly increasing, will be maintained. Our 

programme provides for additional works, 

For details of Vectairs ask for plant or personnel to meet any emergency. 
Brochure No. V.1, or for Univectairs e 


Brochure No. U.H.1 
Our specialised advice on Projectaire applica- 
tions may effect considerable economies in 
your heating. That advice is at your service. 




















....for all HIGH BUILDING HEATING eee ROJ E CTAI R E 


BRITISH TRANE CO. LTD., Vectair House, 52, Clerkenwell Close, London, “BC. Telephone : Clerkenwell 6864 & 3826 
Agencies at : Birmingham, Bolton, Cardiff, Glasgow, Leicester, Liverpool, Newcastle, Sheffield and Torquay 
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Every Engineer handling 


Aluminium Sections needs this book, FOR 
















ALUMINIUM UNION LIMITED Othe Adelphi, Strand, London, W.C.2 


ing and metallurgical industries. 


In this recent publication — ‘Aluminium Engineering Sections "— 
the engineer will find accurate and detailed information on the 
properties and uses of aluminium sections; with diagrams of the 
sections drawn for his convenience in actual size, 

The publication of this book and other literature was undertaken 
by Aluminium Union Limited to meet the growing need for information 
arising from the absorption of the whole aluminium output by emergency 
requirements. As the largest distributors of Aluminium in the British 
Empire, with considerable resources for research and experiment, 
we are especially fitted to give this additional assistance to the engineer- — 


As well as ‘Engineering Sections,” literature on castings, welding 
and riveting is available to engineers free of charge. Write to us to 
ensure that your name is on our mailing list. 

































KESTNER PUMPS 


CORROSIVE % DIFFICULT 
LIQUORS 


Ceecereresaseseee POCO OEE EOE ETS EECERESESEDEEEOESE 


from 2 to 1000 gallons per min. 


at 5 to 100 ibs. per sq. in. 


Cee eee e ease eeeeeeeesesseseseses® 





PATENT GLANDLESS PUMPS 
PLUNGER PUMPS 
CENTRIFUGAL PUMPS 
POSITIVE ROTARY PUMPS 
AIR OPERATED PUMPS 





Let Kestner’s relieve 
you of your pumping 
problems. 


Coececaersccessesessesesesseeses 


KESTNER EVAPORATOR 


AND 


ENGINEERING Co. Ltd. 


CHEMICAL ENGINEERS, 


5, GROSVENOR GARDENS, 
LONDON, S.W: I 














ate 


PID’ “4 
MAGNETIC SEPARATORS 


RAPID MAGNETTING MACHINE CO. LTD. 
Magnet Works, Lombard Street, Birmingham, !2. 






















RUNWAYS 
| VAUGHAN CRANE CO LIP MANCHESTER, 11. 














CLOSELY RELATED PARTNERS 
H-ON ECONOMY 


n SMOOT 





NLY repairs with Smooth-On No. 1 
combine these advantages :— 
Quick completion and readiness for 
service ; easy work through elimination 
of disassembling, fitting new parts and 
reasembling; low expense for repair 


Write for the SMOOTH-ON HANDBOOK. 

If you would become expert on assembling and repair 
work and want to know what Smooth-On can do, get the 
free Smooth-On Handbook and follow its instructions. 
The working diagrams cover all sorts of assembling and 
repairing, and make choice of correct, procedure easy. 

Buy Smooth-On No. 1 in 1 or 
5-6. can or larger keg. 


Distributed by Walter P. Notcutt, Ltd., 
Notcutt House, Southwark Bridge Road, London, S.E. 1. 
Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 


Do it with SMOOTH: ON 


material, new parts and labour, the 
last particularly because” of lessened 
overtime work. 


Smooth-On No. 1 offers everything 
that is best as a scientific repair 
material for patching cracks, stopping 
joint and seam leaks and tightening 
loose parts. The application is made 
without heat, experience and special 
tools, a perfect hold is assured on any 
metal, and the tightness is permanent 
even under extreme pressures, tempera- 
ture changes and vibration. 





































“MECHANS LIMITED, 


SCOTSTOUN IRONWORKS, GLASGOW. 
Bunkers Riveted Steel Pipes 
Steel Chimneys Steel Tanks 


Riveted, Welded and Pressed Steel Plate Work 
LONDON OFFICE — 10, Princes Street, Westminster, S.W. 1. 
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A. R. P. 


(AIR RAID PRECAUTIONS) 


FIRE PROTECTION 
FACTORIES, WORKS, Etc. 


CONSULT 


MERRYWEATH ERS | 


GREENWICH, LONDON, S.E. 10 


Write for new Booklet 703 Q, post free on_request. 














Wo wake 
* FORGINGS- 


ULL & SONS i M =——=—== 


A WN 











nth Patent Differential Scales 


The P.I.C. Rules with patent Differential Scales 
are the most sensational to Slide 
par le comedy Write for special 


PRG Zeer AC ELECTRICAL 


SLIDE RULES 


rm Sac veh me 























CALENDERS, MIXE MIXERS, 
CORK MILLS, SCRAP, OXIDISING, 
PRI NTING (FLAT & ROTARY), 


AND ALL OTHER MACHINES. 


LINOLEUM AND FLOORCLOTH FACTORIES 
COMPLETELY EQU/PPED. 


MEL BRODIE ENGINEERINGC: 


KMIRKCALDY. SCOTLAND 











EVERY 
TRANSMISSION 
PROBLEM ¥. 


HAS ITS SOLUTION 


It may not be obvious,—but it is probably similar to something Bridges 
have already done. Their world-wide experience of transmission 
problems over 35 years and more, together with the adaptability of the 
Heywood & Bridge range of clutches, can always be relied upon to 
provide the simplest means to a really satisfactory drive. The solution 


to your own difficulty is to be found somewhere in the range of 


HEYWOOD & BRIDGE’S 
PATENT FRICTION CLUTCHES 


24S EE 





bp of fat Sietaed catalogue 


DAVID BRIDGE & C® Lt 


CASTLETON, ROCHDALE, and at ALDWYCH HOUSE, ALDWYCH, LONDON, wW.c.2 




















il DIRTY OIL GOES IN . . . 














. CLEAN OIL 
COMES OUT! 


+ With a Wells’ waste 
oil filter you can use your 
oil several times over and 
change it more often. A 
thoroughly reliable supply 
of oil is assured with the 
use of Wells’ special filter 
pads which work in con- 
junction with Wells’ patent 
syphon feed. The oil 
delivered from a Wells’ filter can be used with 
complete confidence. 

Write for fuller particulars of these oil filters. 











A.C.WELLS & CO, LTD 


CARNARVON ST., CHEETHAM, MANCHESTER, 3. 
TELEPHONE : Blackiriars 8044. TELEGRAMS : “Unbreakable, Manchester.” 
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DREDGING PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS 
BUCKET DREDGERS, GOLD AND TIN RECOVERY DREDGERS, FLOATING CRANES 




















Hopper Barges, Screw 
Steamers, Side & Stern 
Paddle Wheel Steamers, 


Tugs, Ete. 






4 









New Buckets, Links, Pins, 
Gearing, &c., supplied for 
6-yard oil-fired steam Dipper Dredge built for the Greek Government. Output 255 existing Dredgers. 


cubic yards of cobbles and boulders per hour dumped to a radius of 90 feet, and a 
clear height of 30 feet. 


FLEMING & FERGUSON L 


Phone : Paisley 2648, SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tei. Aad. : “ Phoenix, Paisley.” 


London Agents : Messrs. Nye & Menzies, Led., Capel House, 62, New Broad St., E.C.2. ‘Phone: London Wall 4846. Floating Cranes “ Hikitia” and “ Rapaki,” built for Wellington 


and Lyttelton Harbour Boards, N.Z., respectively. load 80 tons at 
50 feet radius. 15 tons at 75 feet radius. Vessel shown on 
voyage to New Zealand. 


W. T. ELLISON & Co. LTD 
TURNSTILES 


OF ALL DESCRIPTIONS 


GENERAL ENGINEERS 
BRASSFOUNDERS 


PENDLETON, MANCHESTER 


“~ 




























































a 


V4 Y 


Herbert | NK my “ane England 


OIL SHALE 


— 8 ROTARY RETORT. 
Battery of these Retorts has been 
fhstalied b by the New Consolidated Gold Fields Ltd. 
PATENT RETORTS, LTD., 
No. 5, VICTORIA STEEET, LONDON, 8.W.1. 
‘Phone: Victoria 1960. 






























Above: 20,000 H.P. (Peak) Re- 
versing Motor for 40° Blooming Mill. ~“ 


Below: One of two duplicate 
18,000 H.P. (Peak) Motors for 
Cogging Merchant and Rail Mills 





HODGKINSON < 


PATENT 


AUTOMATIC STOKERS 














i 
i 


FORD LANE WORKS, SALFORD 6, LANCS. 


HYLAND HYDRAULIC (on) PUMPS 





Mae, 






ee g Above: Drive for 24" Two-High 












Universal Reversing Mill, with a 
— HP. } tomer d Motor Unit. Also” 
re can housing is required ng 
= type of drive. * OIL HYDRAULIC 
12,000 H.P. (Peak) M: 
Motor for 27° [30° = ear Man etecchnis cid 
See Display Advt. 
Dec. 8th issue 
HYLAND Ltd., WAKEFIELD 














FLECTROMAcHETS [70 
LIFTING ‘MAGNETS 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
ali_ purposes. 


48, HIGH STREET, ERuesvon, 
BIRMINGHAM. ENGLAND. 












The English Electric Company are 
specialists in the Electrification of Iron 
and Steel Works and Rolling Mills. 
The company can supply the whole of 
the equipment required for both 
main and auxiliary drives and their 
wide experience is at your disposal. 





EXCAVATORS 
DREDGERS 
GRABS 


PRIESTMAN BROSLTD 


EXCAVATORS HULL LONDON 














| CRANKSHAFTS 
MACHINED COMPLETE 


THE ENGLISH ELECTRIC COMPANY LIMITED 





STAFFORD BRADFORD RUGBY PRESTON 


STRINGER & CO 
WINCOBANK STEEL WORKS, SHEFFIELD 
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A 150-ton Wellman Ladle Crane installed at the Corby Works 
of Messrs. Stewarts and Lloyds, Ltd. 
Wellman Cranes conform to the highest engineering standards 


and are designed and constructed to give reliable and 


efficient service under the most-exacting conditions. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
VICTORIA STATION HOUSE, LONDON, S.W.1. WORKS: DARLASTON, SOUTH STAFFS 


)) 


eee 


Multi-way Pyrometer 
Switchboards for 
measuring the exhaust 
temperatures on 
Diese! engines. 

The illustration (by 
courtesy of Crossley- 
Premier Engines, Ltd.,) 
shows some of the 
pressure charged 
Diesels at Taquah and 
Abosso Mines, Ltd., 
Gold Coast, which are 
fitted with our Pyro- 
meter Switchboards. 


ELLIOT T: BRO THERS 
‘LONDON) LIMITED “CENTURY WORKS -LEWISHAM SE 13 


Ba 


730 POUNDS PRESSURE! 
800 DEGREES SUPERHEAT! 


We Manufacture and Test 
in our own works 
Valves and Fittings for 


these conditions 


SIR W. H. BAILEY & CO., LTD. 
ALBION WORKS, SALFORD 5, LANCS. 


STEEL FRAME BUILDINGS 


OF EWERY DESCRIPTION. 











BROWNLIE X MURRAY LDy cisoc: 
| LONDON : 59-60, GRACECHURCH ST., E.C. 3. 
CATALOGUES FREE ON APPLICATION. REFER NEW EDITION A. 
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ie 
Portable Ball-Bearing 
Sanding Machine 









ORE work with less man-power ; faster 










production with greater precision. Heavy Duty 
These conditions are required every day Ball - Bearing 
Portable Drill 





in engineering shops and maintenance depart- 
ments throughout the country and can be 
easily achieved by the use of Stanelco Electric Tools. Convenient and handy 
in size, yet perfectly balanced when in use, they will stand up to heavy duty 
work. Their reliability and efficiency are helping to push up production : 
figures to a surprising height and to save money in many undertakings. Portable Grinder with 


Bench Stand 
May we arrange to show you how they would help on your own jobs in your ‘ se 
own works? 












# 
~ 
. 








Blast Furnace and Steelworks Plant 


Ferrous and Non-ferrous Finishing 
Machinery 


Metalliferous Mining Plant 
Colliery and Coke Oven Plant 
Dock and Harbour Plant 
Gas and Chemical Plant 
Bridges and Structural Steelwork 
Railway Chairs 
Cast Iron Segments 
Iron Castings 





¢ HTSO Pe } 


ees Sen? AND COMPANY, LIMITED 
Alloy Steel Castings 


Forgings and Stampings THORNABY-ON-TEES, STOCKTON-ON-TEES, LONDON AND JOHANNESBURG 





‘ 


'- al i4 
_—-~a Meat: — . = 


RT RI. MO SRR AAI TI AAO TR RN NERS ae RIT eR 
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Heres the Secret of 


BULLERS supremacy.. 


T is not by chance that Bullers insulators in a thousand different 
forms are in constant use to-day. Their quality is taken for granted. 
Such a high standard could only come from constant vigilance by 
men long skilled in the difficult art of producing insulators of unfailing 

reliability, to meet the most severe conditions. 


The Complete Units, both porcelain and ironwork, are manufactured 
in our own plants. A big advantage this in ensuring interchangeability 
and absolute accuracy in assembly. 

However large and exacting —or small and intricate—the insulators, 
make sure of them by specifying BULLERS. 


Buller 


Ks 
THE HALL, OATLANDS DRivE, 
BULLERS, LTD. = WEYBRIDGE, SURREY 


Porcelain Works: Telephone: Walton-on-Thames 2371 
, STA rasoe Pm 
MILTON AND HANLEY, FFS . ; 
Ironworks . TIPTON, STAFFS. 196, Deansgate, Manchester 
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FIELDING & PLATT LTD. GLOUCESTER 











FOLLSAIN 


HT 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 















































FOLLSAIN 


EVHI 


CAST ALLOY 


Resists creep and oxi- 
dization up to 1175°C. 






































REG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 


LUTTERWORTH, 
near RUGBY 


Seeapleme 2 se LUTTERWORTH 10 
Telegrams . . . . PENETMETAL, L' RWORTH 








FOLLSAIN 


CY 


. ALLOY CASTINGS 


Resists abrasive wear 
Cheaper than manganese 
steel 


























FOLLSAIN-: 


Evss 


CAST ALLOY 


Resists corrosion 




















REFRACTORIES 


for 
Land and Marine 
Boiler Installations 











Some of the many Boiler 
Shapes supplied regularly 








Hic; kN BRR BicKs 


THIS ADVERTISEMENT IS ISSUED BY THE 
GLENBOIG UNION FIRECLAY CO., LTD. °* 
48, WEST REGENT STREET, GLASGOW. 
SALES FOR ENGLAND, WALES ‘AND EXPORT 
HANDLED BY GENERAL REFRACTORIES LTD., 

- GENEFAX HOUSE, SHEFFIELD 10. 
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CONTROL GEAR 
for A.C. SQUIRREL-CAGE MOTORS 


Np ARE 
iN 


4 














DIRECT-ON 
CONTACTOR STARTERS 
(Non-reversing) — 






a 


DIRECT-ON 
CONTACTOR STARTERS 
(Reversing) 


ORES Sas 



















A complete range of motor-starters, 
including Direct-on and Star-delta, for : 
motors up to 20 H.P. at 600 volts. 


Exceptionally robust electrical and 
mechanical construction. Cases of clean 
and simple contour. 


Can be supplied for “Building-in” 
Machine-tools. 


a ae No other manufacturer can offer 
a more comprehensive range of 


STAR-DELTA x 
CONTACTOR STARTERS Electrical Control Gear. ‘ 


Send us your enquiries 


B TH ’ a Of CF she 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. A2788 
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In the highest pressure station in 
the country, at Brimsdown “A,” 
operating with a feed line pressure 
of 2,300 lb. per sq. inch, and with 
the first Loeffler boilers to be 
installed in the British Empire 
(steam conditions 2,000 lb. per sq. 
inch, 940°F.), Weir Feed Pumps 
are exclusively installed. 


The Main Feed Pumps are of the vertical multi- 
throw reciprocating type, and constitute a new 
departure in central station feed pump practice. 


The efficiency of the reciprocating pumps is so far 
above that of the best centrifugal type as to place 
them in a class by themselves. 


The output of the pumps is infinitely variable 
between zero and full capacity, according to 
station load. The capacity variation is effected by 
remote control. 


CONSULT US: ‘As manufacturers of all types of boiler 
Iustrations show: Top, Weir Muli-throw Reciprocating feed pumps and of a complete series of feed system 


Main Feed Pumps, capacity 240,000 Ib. per hour each, to a : s 
feed temperature 376°F. Centre, Weir Turbine-driven auxiliaries from condensers to boiler feed regulators, 
Centrifugal Stand-by Main Feed Pump for similar and with the widest theoretical and _ practical 


en pe yedllannenniiahatbateaalmeencapn ime diame mabe knowledge of all phases of open and closed feed 
Turbine -driven Lift or Booster Pumps. : ¢ " 
systems, we are able to offer unrivalled technical 


assistance and advice. 


WEIR L?? CarHcart, GLASGOW 














14 THE ENGINEER Dec. 29, 1939 





“ DAVID BROWN 
ADJUSTABLE 
FLOATING REAMERS 
with micrometer adjushment, bef 


do DavidR Brown Patent Floating 


“hey Reamers give you maximum produc- 
tion with uniform accuracy and finish. 


Nineteen sizes, | in. to 24 in. dia., in stock. 
Write for particulars to— 


{ DAVID BROWN & SONS (HUDD) LTD. HUDDERSFIELD == 




















FABRICATED 
STEEL WORK 


of every description 


TANKS, PRESSURE VESSELS, 
CONDENSER BODIES, 
BEDPLATES, ETC. 






Attention to detail 
.- - Competitive 
Prices ... Enquiries 
invited... Our 
qualified staff and 
long experience are 
at your disposal. 








Manufacturers of 


COOKE ae FERGUSON, LTD. AIR MINISTRY APPROVED 


Electrical, Welding & General Engineers SP See peda KEY 
OPENSHAW - MANCHESTER - II 


Telegrams: “ Fabricate, Manchester.” Telephone: EAST 1464-5. 
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HENRY BERRY & C° LT? LEEDS. 





HYDRAULIC & GENERAL ENGINEERS. Phone: 75481-2 Hunslet. Grams: RIVETTER, LEEDS. 





Improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, 
RAILWAY CARRIAGE & WAGON WORKS, Etc. 





Enclosed type Horizontal Electrically Driven Three Throw Hydraulic Pressure Pump with 
forced lubrication and totally enclosed crankshaft, connecting rods, crossheads and gearing. 











SEND US YOUR ENQUIRIES. 






















































































a 0 U D 0 x 


HORIZONTAL PLANING MACHINES 


Super Speed or Standard Single or Tandem Tables. 


HORIZONTAL & VERTICAL 
PLANING MACHINES 


Wall Type or Moving 
Column Type. 


RAIL, SWITCH x CROSSING 
PLANING MACHINES 


















rag sete 


LOUDON BROTHERS L Johnstone, Scotland 


(Scottish Machine Too! Corporation Ltd.) 
LONDON ADDRESS, 531 ABBEY HOUSE, WESTMINSTER, S.W. 1 





WHEEL LATHES 


for every type and 
size of wheel 


TYRE & WHEEL 


CENTRE TURNING, BORING 


& BOSSING LATHES 
* 
AXLE JOURNAL 


RE-TURNING AND 
BURNISHING LATHES 


LOCOMOTIVE CRANK 


AXLE BODY 
TURNING LATHES 


* 
TUBE 


BORING 
MACHINES 


INGOT SLICING 
MACHINES, etc. 
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T. B. ANDRE RUBBER 
co., LTD., Kingston 
By-Pass, SURBITON, 
Surrey. 
Technical Rubber Specialists. 


Mouldings, Seals, Joints, 
Gaskets, etc., in natural and 
synthetic rubber for carrying 
loads, transmitting power, 
resisting oil and heat up to 
180°C. Non-thermoplastic 
bonding of either natural 
or synthetic rubber to metal. 














MISANI 


“SILENTBLOC”’ 


THE ELIMINATOR OF 
VIBRATION—WEAR-—NOISE 


also cuts out 
LUBRICATION AND 
REPLACEMENTS 


SILENTBLOC ANTI-VIBRATION MOUNTINGS 
Where vibration exists the introduction of these mountings will 
— their transmission to other parts of the machine or structure. 

here are sizes and types for all requirements. 


SILENTBLOC FLEXIBLE BEARINGS 
For all Oscillating Movements—Made in sizes suitable for loads of 
15 Ibs. to 28,000 Ibs. Used throughout the Automobile Industry, 
alsoon heavy machinery such as Coal Shakers and Screens—Conveyors i 
(handling tons of material per hour), etc. 


SILENTBLOC AIRCRAFT MOUNTINGS ; 
(Approved by Air Ministry). Made in a wide range of shapes : 
ret sizes—fitted on all types of Aircraft—Instruments—Wing Tanks— 

io—etc. 


SILENTBLOC FLEXIBLE COUPLINGS 


(Rubber Cushioned Drive). An industrial ena coupling 
and universal joint—Compensates for angular and parallel misalignment 
without loss of power. Sizes from 2’ to 12” dia. “SILENTBLOC” 
Couplings are not affected by atmospheric conditions—water—dirt or 
grit. 


There are over 50,000,000 in use throughout the World. 








The name “SILENTBLOC” is the TRADE MARK and exclusive 
—— of Silentbloc, Ltd., on whose products only it can lawfully be ‘ 


enleresling / 








Our Technical experts will co- 
operate with you in_ solving 
problems of Vibration and Noise. 


Send for these Lists 


ANTI-VIBRATION MOUNTINGS 
FLEXIBLE BEARINGS 

AIRCRAFT MOUNTINGS y 
FLEXIBLE COUPLINGS. 


SILENTBLOC LTD. | 


Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.ll 


Telephone: PARK 982) 












BE I co eta RRO <P 
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HEAD OFFICES: 
RALETRUX HOUSE, 
MEADOW LANE, LEEDS. 


TELEPHONE: 2.0.0.0.4 LEEDS 











LONDON OFFICE: 
21, TOTHILL STREET, 


WESTMINSTER - S.W. 1. 
‘PHONE: WHITEHALL 7127 





WORKS—GILDERSOME FOUNDRY, LEEDS--RALETRUX IRONWORKS, DURBAN—KIDDERPORE WORKS, CALCUTTA 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA. 


CABLES: “RAMETRUX” (ALL OFFICES) 











MINING 
TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with self - greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 














TIPPING 
W AGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands In stock. 





























ESTATE 
CARS 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 

















MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTs FOR — STEAM and DIESEL LOCOMOTIVES — or atu sizes AND TvPEs. 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
(INCORPORATING KERR, STUART & CO. LTD. AND THE AVONSIDE ENGINE CO.) 
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ALUMINIUM ON ACTIVE SERVICE 








Aluminium on New Highways 


Tue largest massed troop movements ever 
undertaken by this country were successfully 
concluded when the B.E.F. reached their bases 
in France. 

In reviewing this magnificent effort, the 
Quartermaster-General in charge of the move- 
ment and maintenance of this army said that 
the most important discovery 
was the high degree of re- 
liability shown by the tens of 
thousands of motor vehicles 
operating under war con- 


ditions. He claimed that the breakdowns were 





No higher tribute to the reliability of British 
trucks, lorries and coaches could be wished for, 
and never was the need for such reliability more 
urgent. The manufacturers of each individual 
part of each individual machine have every 
reason to feel proud that their product con- 
tributed to the success of this great trans- 
portation achievement. 

As producers of aluminium, 
we are gratified that we have 
been able to play a part in the 


present national endeavour 


by supplying aluminium for internal ‘com- 
bustion engines used in the Army, for R.A.F. 
planes, for use in ships in H.M. Navy, and for a 
hundred different applications in war service. 
Renseteh and development proceed unabated 
in our factories, to the end that Britain ’s fighting 
forces shall not lack an abundance of aluminium, 
on whose lightness and great strength depends 
the modern equipment of war. 

Our Advisory Service Department will be glad to assist 
those engaged on Government contracts or sub-contracts on 


any problem concerning the application of aluminium. 


found to be less than one-third of one per cent. NORTHERN ALUMINIUM Co. Ltd. 


BANBURY, OXFORDSHIRE. Telephone: BANBURY 2244. 


BIRMINGHAM: MIDDLEMORE ROAD, HANDSWORTH, 2r. 


Telephone: BIRMINGHAM NORTHERN 3671 
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ENGLISH STEEL CORPORATION [° 


STEEL MANUFACTURERS VICKERS WORKS SHEFFIELD 
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GRAFTON 


STEAM & ELECTRIC 


CRANES 


Established 1880 









Telephone ; 
BEDFORD 2490 


Telegrams : 
, ‘GRAFTON,"BEDFORD 








GRAFT OF 


CRANES Lr. 
BEDFORD. 














MORRIS 


O]18= ine 


Herbert Morris Ltd 











PUMPS 


WORTHINGTON-SIMPSON, LTD., 
Queers HOUSE, KINGSWAY, W.C.2. 


"Grams : 
Holborn 4 4271. “ Pumping, Westcent.” 




















M.F.M. FURNACES 


GAS, OIL, COAL OR COKE FIRED. 
MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 



















Tuis photograph of a Piggotts 


Pressed Steel Tank built in a 


very awkward space clearly 
illustrates the adaptability of 


construction. 





Wlustrating 


one of the many 
advantages of 
Piggotts method 
of tank erection 





the Piggott system of unit 


Simple, speedy, permitting of ready extension or reduction, 


Piggotts Tank Plates require only a minimum of skilled labour 


to erect as the plates are jig drilled. 


Our Tank Catalogue 


gives more complete details—would you like a copy? 


HORSELEY BRIDGE & THOMAS PIGGOTT LT"? 
TIPTON” - 


22 CARLISLE PLACE, VICTORIA STREET, S.W. |! 


HORSELEY 
LONDON OFFICE : 


WORKS - 


STAFFS 
















INDENTATION MADE} 
a er cave — | 


WE 
xey 


Bune KE-KLAMP 


















Supplied to the, 
Ministry of Trans- : 
port, War Office, 
Admiralty, Air 
Ministry, Crown 
Agents for the 





erous Municipal 
Authorities. 


ES 






Colonies and num- — 








he ACME of Simplicity 
in TUBULAR 
CONSTRUCTION 














KEK 


. fa THE CLAMPSYSTEM WITH OVER IOOOUSES 


No other method can offer such simple, rapid and efficient erection 
in Tubular Construction of all kinds as that provided by Ke-Klamps. 
Only one key-tool is necessary for screwing the hardened steel 
cup-ended screws through the Clamps (see diagram illustration), 
these screws bite deeply into the tube surface giving a safe and 
secure hold. Tests have shown that one screw will hold a length- 
wise load of 2} tons. Should any alteration in the position of the 
tubing be required a few turns of the key-tool will release the 
screws for the necessary re-adjustment. 


With Ke-Klamps any form of tubular construction can be erected 
in a fraction of the time required by other methods. Standard 
unthreaded tubes such as Gas, Steam or Water Tubes, can be used. 
Welding, bolting and screw-cutting are eliminated. 


The engineering and allied trades have welcomed Ke- eimewe, for 
the erection of Machinery Guards, Work Bench 

Platforms, Handrails, Storage and Clothing Racking, Sheds, 
Gates, Towers, etc., because of the pe easy adjustment, and 
t or temporary 





efficiency in building up the 
structure. 


KE-KLAMPS are supplied in over 400 types and sizes to 
suit every engineering requirement. Fully illustrated 
catalogue sent on request. 


The GEO. H. GASCOIGNE CO. LTD. 
111, Chatham Street - - Reading. 
Phone : Reading 2170. Telegrams : KeKlamps, Reading. 


LAMPS 
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tidy workshop 








The machine tool operator deserves proper 
facilities for keeping his hand tools, gas 
mask and other private belongings safe 
from rats, mice and pilferers. 
Orderliness and tidiness in a machine 
shop are essential to efficiency, safety 


and good health. 
The 


ELLISON 


ere —_ = 
7 


er 


The Ellison Works Tidy 
serves a dual purpose as, in 
addition to giving rigid 
support to an Eltison electric 
motor starter, it provides the 
operator with a cupboard. 
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THE STEREOPHAGUS PUMP 
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By cutting up all suspended solids, facilitates the subsequent handling of unscreened sewage, 
trade effluents, sludge, etc., and is particularly useful in preventing nuisance on the foreshore 
near a sewage outfall; when mains are long and the velocity of the flow of water is low; 
for sewage to be treated in digesting tanks, and, in the larger sizes, for crude sewage sludge. 





Illustrated is a Stereophagus installation supplied to the Reading Corporation. 


Capacities of pumps: 300-475 gallons a minute against 30 feet head. 


Please write for List No. 2377 to 


[Dulsometer Engineering C2 1? 


Reading 











RICHARD KLINGER LTD., KLINGERIT WORKS, SIDCUP, KENT. Foots Cray 3022 










f y 
fps 
go together 


For superheated and saturated steam: water, oils, gases, chemicals, etc. 





OINTING 


in sheets or cut to shape. 





























PECKETT & SONS, 





a a 


ee 
eo AEP 


; 


td., Bristol | 


Telegrams: PECKETT, BRISTOL London Representatives : FERGUSON & PALMER 


9, Victoria Street, Westminster, S.W.1 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 
FULL PARTICULARS ON APPLICATION 


Speciality : 


























FIRTH — BROWN 


ITRALLOY STEEL 
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Printing.—-George Reveirs, Ltd. 

a E.C.1, are PREPARED 
w <n RECAST lt DEBCRUPTIONG of 
fie phn since its commencement. 


~ paTENTS, DESIGNS AND TRADE MARKS. . 





] | arris & Mills, Chartered Patent. 


ENTS, $4 and 35, High Holborn, London. 
Tel. ane Privilege.” London. Tel. No,: Chancery 7768, 





TH E GLASGOW BOLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELE aAY, oi "TRAMWAY QOLLING STOCK. 
Makers of Wi e ° 

Work, anp Inon 


SMITH . 
istered Office and Chief : 
peemeld Office: Town Hall bers, 


7. Fi t 
lomices : 20, Great Bt. Helen's. Bishopasate, #0. 
Loudon (lustrated Advertisement page 2? last week. 


R, Y, PICKERING % CO., LTD, 


(ESTB. 1864.) jie 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 

Colonial, and Foreign Railways. 


w IsHA W— SCOTLAND. 
LONDON OFFICE: 
10, Iddesleigh House, Caxton Street, S.W. 


G. R. TURNER, LFtP 


RAILWAY ROLLING STOCK & MINING MACHINERY 
For Home and Abroad. 

Ww of . pone Tipplers. 

il ns of every e 4 

Colliery Seresning Plants. ievetors & Conveyors 

Steel Headgears and Kep Gears. Structural Steelwork. 

Hau dave as F & Castings. 

i Office: IGLEY ar. ° 
Chiet VV ention Ofiee : 82, Victoria Street, 8.W.1. 

Illustrated Advert. in issue of Dec. 8th, page 6. 














GLOUCESTER founves 


MALLEABLE IRON CASTINGS in Black-heart 
& White-heart, HIGH DUTY GREY IRON 
CASTINGS, WROUGHT IRON PULLEYS 
Phone Gloucester 3041. Grams Pulleys, Gloucester 
Address EMLYN WORKS + GLOUCESTER 












202. to 2ewt. te 
See A 





CHAS. S. MADAN & CO. LTD. 
BROADHEATH, ALTRINGHAM: 


CLYDE CRANES 


LEVEL 





.GARDINE PATENTS.) 


CLYDE CRANE AND ENGINEERING CO., 
MOSSEND, Near GLASGOW. 





GOODALL CLAYTON&C9 LTD 





LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 











— FOR ENGINEERING PURPOSES. 
Manufactured by 
JOHN TONKS 
AND Co. 

Central Spring & Steel Works 
Furnace Hill, 
SHEFFIELD, 3 


Springs and Spring Washers 











TELarson? : TELEGRAMS: 
24070 SHEFFIELD. TONKS, BHEFFIBLD. 








BRUSH) 


MOTORS GENERATORS 
TRANSFORMERS SWITCHGEAR 
LOUGH BOROUGH 





3-160. 








GIBBONS BROS., Ltd., DUDLEY 

Teleg.-Gibbens, Lower Gornal. Tele.-8141 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 

















Mustrated Advertisement last and next week. 
GLENIFFER ENGINES LIMITED, 
Anniesland, GLASGOW. 





mor . iS} D FOR 
MOTHER WE & Cs, bio, ENQUIRIES SOLICITED Fo 


TYPES & SIZES 


ESTB. 1865 





_ as 








LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W.1 


(Oppesite Post Office) 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on 
Telephone Number: Abbey 5429 





Telegraphic Address: Preferment, Sowest, London 














Reliotle POWER 


for every purpose is provided by 


CAteh 


SUPERSCAVENGE 
DIESELS 











Catalogue ¥ 


PETTERS LOUGHBOROUGH 


LTD., 








WY Uj YY []WMJ# 
y Z 


Uf 


Zu 3, 
Ny J rz, 


us 


L tow: coe ol wi Devon : 


J. x E. HALL LT. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 


LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C 
TELEPHONE: MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 




















as No we shan't,” replied 

"With FLUXITE on the job, 

For speed.work it's 
marvellous stuff. 





For all SOLDERING work you need FLUXITE— 
the paste FLUX—with which even dirty metals 


white metal bearings—without “ tinning ” 

. Itis suitable for ALL METALS—except- 
ing AL! d can be used with safety 
on ELECTRICAL and other sensitive apparatus. 


With Fluxite joints can be 

“ wiped ” successfully that are 

impossible by any other 
method. 


Used for 30 years in Government Works. OF 
ALL IRONMONGERS in tins—4d., 8d., 1/4 and 
2/8. Ask to see the FLUXITE SMALL SPACE 
SOLDERING SET—com; at substantial— 
complete with full instructions 7/6. 


The FLUXITE GUN 


fe RYE... 






PRICES 1/6 or Filled 2/6 


FLUXITE 


IT SIMPLIFIES ALL SOLDERING 











BE EEE 














SPRAY COOLING PLANTS 


STEAM & WATER-JET APPARATUS 
OF ALL DESCRIPTIONS. 


MULTI-JET CONDENSERS 


FOR TURBINES and RECIPROCATING ENGINES. 
GAS EJECTORS FOR OIL TANKERS 
SAND & MUD ELEVATORS 
GILLED HEATING PIPES 





Catalogues on Application. 


KORTING BROS. 11917) Ltp. 


(AN ALL-BRITISH COMPANY) 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 


Write for leaflets on CASE HARDENING STEEL 
and TEMPERING TOOLS with FLUXITE, also 
on “ WIPED ” JOINTS. 








FLUXITE LTD. 
(Dept E.) Dragon Works, Bermondsey Street, S.E, 




















TUFNOL 


The Material of Unlimited Uses 


ELLISON INSULATIONS LTD., 
PERRY BARR, BIRMINGHAM, 22 





















WILFRED ROBBINS 
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“REFORM” COAL 
WEIGHERS 


Present-day conditions demand that a strict check 
is kept of the quantity of coal consumed by various 
types of industrial plant. The “Reform” Automatic 
Coal Weigher is constructed to deal with coal 
under all normal working conditions, operating 





“ Reform '’ Automa- 


















by gravity only and dispensing with any external pi abi ler 
source of power. It is rigidly built and gives Sinseen of these at 
reliable and accurate service. plied to “he” Men 
OVER 60 MACHINES RECENTLY SUPPLIED TO BRITISH acon oo 
POWER STATIONS ee 
HENRY SIMON LTD. 
CHEADLE HEATH STOCKPORT 
MIXERS & EDGE RUNNER ; 
: i. GRINDING MILLS : 


? BELPER, peasysuiec. i 
: See our displayed advertisement 3 


+ in the first issue of each month. 








y POINT: 


40359), (6) - 


STEEL RAILS % ACCESSORIES 


RAILWAY SIDINGS 


EQUIPPED AND LAID 
COMPLETE 








ALL TYPES OF LOCOMOTIVE AND MOBILE | 


CRANES 
HENRY J. COLES LIMITED 


DERBY, ENGLAND 
Phone: Derby 45436/7. Grams: “Coles, Derby. 
BUSH HOUSE, LONDON, W.C.2 


Phone: Temple Bar 3671-2 








FOR WATER, OIL, TAR, 


PETROL. ONLY FOUR 
WORKING PARTS. 
British Made and 


British Owned. 


if These are be 
gs F O R EV ERY 


* Plunger Pumps 





Capacities 8 to 50,000 G.P.H. 
50fe 


3 » Heads up to | s 

$ Suction 25” without priming. 
P 

~ REVERSIBILITY 


Flow same direction witn 


and still reversed without change 





bib h br beri itririiiiiiit) 











Rotoplunge Pump Co. Lt! 


1° with O 
Rotary Motion AND ANY SIZE 


larger sizes of direction. NINETEEN WOBURN PLACE - 








NO" Seve e INTERNATIONAL COMBUSTION LTD. 


LONDON:W:C°l 























58 VICTORIA St.WESTMINSTFRswi 
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I | 2 8: 
FOR EVERY. 
INDUS Re 






-_ 






HEAVY DUTY 
TYPE 

for Steelworks Cranes, 

Steelworks Auxiliaries, 

Quarries, etc. 






FLAMEPROOF TYPE 
for Mines and Industrial 
applications where  in- 
flammable gases an6 
Siquids are present. 
Manufactured in a wide variety of types, STEEL-CLAD TYPE 
each of which has distinct advantages that for exceptionally hard 

_service conditions. 
apply most effectively to the class of 


application for which it is intended. 
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r general purpose 


fa ” PERF ECTION 
EVERY DETAIL 


BRUCE PEEBLES & CO LTD. 
ENGINEERS | EDINBURGH 













¥ | 


anu 


Machinery ransformers and Rectifier 


3364 
































Welded Construction by The 
Colville Constructional Co., Lid. 
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[% these days of emergency, the ease and speed 
of fabrication made possible by Electric ARC 
Welding, together with the resultant lightness 
and strength of structure, are of greater importance 
than ever before. 
The advice of the Technical Department of Murex 
is fully and freely at the disposal of all manufacturers 
who may wish to acquaint themselves with the latest 
developments in this most modern and efficient form 
of fabrication whether for Structural or other 
purposes. Write for descriptive leaflet ‘‘ A Guide to 
the Right Electrode for Electric ARC Welding.” 
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“THE WELDER” — a magazine devoted to THERE IS A 
Electric2ARC Welding—post free upon request. 


ELECTRODE 


FOR EVERY NEED} 








i ee ll ee 
HERTFORD ROAD *WALTHAM CROSS*HERTS * Zelephone WALTHAM CROSS 1050 
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Craven Bros. ~Crane 








CAST IRON SWARF 





When briquetted is equal in value to similar 
weight of high quality alloy iron. 





A saving of over 22/- per ton in casting costs 
can be demonstrated. 


The PRESIDENT TOGGLE PRESS 
is the secret (see issue, May 5, 1939) 


Write 
Wm. JOHNSON & SONS (LEEDS) Ltd. 
ARMLEY, LEEDS. 


$TOP THOSE AIR LEAKS AND 
FLEXO Br sees 
k CEMENT 

$0 REDUCE FUEL CONSUMPTION 


THOMAS & BISHOP LTD.37, TABERNACLE ST. LONDON.E.C2 








A BOOKLET DESCRIBING 
BIBBY COUPLINGS 
will be sent to any Engineer by 
THE WELLMAN BIBBY CO., LTD. 


VICTORIA STATION nage VICTORIA ST., LONDON, S.W 


Telegraphic Address: Couplings, Sowest, London. 
Telephone No. : pe 7752- 3-4. 





ANGANESITE 


F MOST CONVENIENT AND ECONOMICAL = MOST 
& LASTING AND RESISTINC-THE SAFEST AND 


BEST FOR STEAM JOINTS; 








JOHN HUDSON AND CO.’S SUCCESSORS 
72, Cannon Street, London, E.C. 








J. W. JACKMAN & CO., LTD., 


Vulcan’ Works, MANCHESTER. 
Manufacturers of 





FOUNDRY PLANT 











FINE STEELS 








DARWINS 


FINE STEELS 


made by craftsmen 





MADE BY CRAFTSMEN 


HIGH SPEED 
STEELS 


There is a Darwins’ high speed steel for every 
application. They are old-established steels, 
and their reputation is held firm by the 
unceasing research which ensures that they 
meet fully the increasingly heavy demands of 
present-day engineering practice. The wide 
variety includes cobalt-tungsten, tungsten- 
vanadium, and tungsten-chromium alloys. 
They are supplied as bars, blanks, and in the 
form of finished tools. 





DARWINS LIMITED ¢ FITZWILLIAM WORKS e SHEFFIELD 












NOBLE & L LUND LTD., Felling-o -on 1-Tyne 


SPECIALISTS IN HIGH-CLASS MACHINE TOOLS 





Powerful and Massive 
Shafting Lathes up to 
50" Centres. 
Railway Wheel Lathes. 
Crank Shaft Lathes. 
Chuck Lathes. 


Break Lathes. 


=e US 7our tical 
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DAV Y- UNITE 


% ” ALSO MAKERS OF LANCASHIRE 
= Of @) NO M ! C AND CORNISH BOILERS 


DAVY-CLARKSON BOILERS. 
BO! LE RS WATER HEATERS. WELDED 

AND RIVETED WORK 

OF ALL KINDS. 


For over 100 years we have been makers of 
high-class Boilers which have earned an enviable 
reputation for efficiency and long service with 
steam users in many industries. 



































SREY Sy. alia Gases Sek Rea aaa eee 





The “Economic” type is efficient and economical 
in use and gives rapid evaporation without 
heavy firing. 








Write for a copy of our new Boiler Catalogue. 


DAVY ano UNITED Engineering Company Limited, SHEFFIELD 


Proprietor of : 


DUNCAN STEWART & Co. Ltd., Glasgow 


DAVY and UNITED ROLL FOUNDRY LTD., BILLINGHAM 
Associated with: UNITED ENGINEERING AND FOUNDRY COMPAN Y, PITTSBURGH, U.S.A. 














FP 





USE 
“LANGLEY” 
FORGINGS 


CRE i RMS coat ita on SON 





ARMATURE SHAFTS — ROLLS 
MARINE FORGINGS—ROTORS 
DRUM SHAFTS—CRANK SHAFTS 
SUGAR MILL GUDGEONS—Etc. 
FOR ALL ENGINEERING TRADES 











ROUGH MACHINED FORGED STEEL GEAR WHEEL RIMS. 8ft. dia. 18in. wide. 


STEEL FORGINGS UP TO 30 TONS. 


ON AIR MINISTRY, ADMIRALTY AND WAR _ OFFICE LISTS. 


LANGLEY FORGE C° LTD wrsirwinisan 
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POWER 
SAVED 


IN THE FIRST TWELVE 
MONTHS COVERS THE 
COST OF 
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BALL & ROLLER 


LINESHAFT 
BEARINGS 


RANSOME sMARLES 


BEARING C° L® 


ua 












































HOLROYD 


THREAD MILLERS 












No. 2 Machine 
3’ diameter, 
30” long at 

one setting 




























IP4} Machine. 43” diameter x 36” long. Will mill fine threads with 
annular cutters 












THESE MACHINES EMBODY OUR NEW PATENT 

CUTTER HEAD IN WHICH BACKLASH AND 

CONSEQUENTIAL CHATTER ARE ELIMINATED. 

THIS RESULTS IN REMARKABLE RIGIDITY UNDER 
HEAVY CUTS. 


JOHN HOLROYD & CO. LTD., MILNROW, LANCS. 













P43 Machine. 4}” diameter x 12” long 
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telephone ; ARDROSSAN 97 


Telegrams : 


CORRUGATED METAL JOINT RINGS. 


Made of Brass, Copper, Cupro- Nickel, 
Monel! Metal, Steel, etc. 


Of any size and shape. 






i For steam, water, oil, and other pipe 
VK jointings. 


q SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 


Of any size, thickness and section, plain 
or serrated. 


For locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


: CYLINDER-HEAD GASKETS. 
ta Of solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


2 Of best quality. Specially suitable for 
use in conjunction with Corrugated Metal 
Joint Rings. 





Sey 
ie 


See 


JOINTING ARDROSSAN 


THE ENGINEER 


SOLID SEAMLESS METAL JOINT RINGS 


Contractors to Admiralty 
and Government Departments 


METALLIC DISC VALVES. 


SLOTTED DISC VALVES. 


FLEXIBLE DIAPHRAGMS. 


SHIMS, LINERS & LOCKING WASHERS. 


FIBROUS METALLIC PACKING. 






Multiplex dead-lift and flexible types. 





For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suit- 
able for specific conditions. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


For regulating valves, reducing valves, etc. 


Made of all suitable Metals and to any 
design. 


Of all types and Metals. 


Of special quality. Suitable for high 
temperatures and pressures. 


Adaptable to any size of stuffing box. 





























LEVEL LUFFING CRANE 


ELECTRIC OVERHEAD CRANE 


COWANS 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 








ELECTRIC*TRANSPORTER CRANE 











STEAM BREAKDOWN CRANE 


Cranes of all types and other Machinery supplied to 
all parts of the World, including the following :-— 


STEAM AND ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 
BLOCK SETTING (T rae 
CRANES 


GOLIATH CRANES 
OVERHEAD CRANES 
LEVEL LUFFING CRANES 
STEAM BREAKDOWN CRANES 
TRAVELLING AND FIXED 
JIB CRANES 
TRANSPORTER CRANES 
CRANES FOR LOADING AND 
UNLOADING COAL, IRON 
ORE, Etc., Etc. 
HYDRAULIC CRANES AND 
MACHINERY 





DOCK CAPSTANS OF EVERY 
TYPE AND CAPACITY 
SHUNTING CAPSTANS 
SLIPWAY EQUIPMENT 
LOCOMOTIVE AND WAGON 
TURNTABLES 
LOCOMOTIVE 
TRAVERSERS 
TIPPING TURNTABLES 
BRIDGE OPERATING 
MACHINERY 
PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 
WINCHES AND HAULAGE 
MACHINERY 
SHEERLEGS 
souanos AND FAIRLEADS, 
tc. 


AND WAGON 


SHELDON X% CO, LID., | 


CARLISLE, 


ENGLAND 



























FLOATING CRANE 


ARTICULATED LOCO. TURNTABLE WITH 
VACUUM ENGINE DRIVE 


ESTABLISHED IN 1846 
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TAYLOR & CHALLEN L® 


ENGINEERS AND MAKERS OF POWER_ PRESSES 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephone: Central 5672-3-4. Telegrams: DERWENT, BIRMINGHAM & Telephone: Whitehall 3513. Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, $.W.! 
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STEAM TURBINES 
(RADIAL FLOW) 


HN 


= 


il 


MALL Steam Turbines are the 

most satisfactory prime movers 

for driving pumps, auxiliary genera- 
tors, etc., in power installations. 





These units are the results of years 
of experience and adjustment of 
design to ensure satisfaction under 
working conditions. 


IA 





Only the most suitable materials are 
used to suit each working part 
which ensures long and economical 
running. : 


For starting up purposes where no 
electrical power is available, these 
units are at greatest advantage. 


HIRRLEES, WATSON 


HM 





N°6353LA 
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Ne A 
HORIZONTAL SHAFT TURBINE SCOTLAND ST., GLASGOW SSA. Ae 
= LONDON OFFICE: VERTICAL SHAFT TURBINE = 


Mirrlees House, 7, Grosvenor Gardens, S.W.1 DRIVING CENTRIFUGAL PUMP 
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THE CHATWOOD WORKSHOP EQUIPMENT! 
SAVES TIME, LABOWR, LOSS, MONEY 


The Chatwood Workshop Equipment accessible storage for valuable tools, 
meets the needs of modern workshop 
practice in a complete and practical 
manner, providing a safe yet readily gladly be sent upon request. 





etc. A complete illustrated list will 











(1) THE CHATWOOD COMBINED WORKSHOP 
STAND AND TOOL CABINET.—A convenient and 
secure cabinet for small tools, accessories, drawings, etc. 
Prevents loss of machine equipment and eliminates time 
wasted in obtaining tools, etc., from store. A Master 
Key for a series of locks can be supplied. 











(2) TOOL RACK for use with The Chatwood Com- 
bined Workshop Stand and Tool Cabinet. This Rack 
hooks on to the side of The Chatwood Combined 
Workshop Stand and Tool Cabinet and has accommoda- 
tion for fourteen articles, such as Spanners, Box Keys, 
Wrenches, etc. 














(3) THE CHATWOOD WORKSTAND. Can be 
placed near the work. Sturdy construction, but undue 
weight eliminated by means of cross bracings. The 
shelves, approximately 2ft. square, will each carry a 
weight of 1500 Ibs. 
















(4) THE CHATWOOD STEEL CLOTHES LOCKER 
with mesh sides to provide ventilation. An inexpensive 
unit. 


(4) 








THE CHATWOOD SAFE COMPANY LTD. 
Head Office & Works : SHREWSBURY, England. 






Telegrams : Chatwood, Shrewsbury. Telephone : Shrewsbury 3001 
rence Pountney Hill, E.C. 4. "Phone : Mansion House 9471 

MANCHESTER: 12, Cross Street. a "Fhene : Blackfriars 3018 
OW : 26, West Nile Street. "Phone : Central 2359 








LASG 
LEEDS : Resident Representative—!!, Green Hill Way, 


ste B , Leeds. "Phone : Armley 38806 
ene ee LEICESTER : we Highway Road. 'Phone: Leicester 24698 eae aca eel 

















DATA 
DIAGRAMS 
ILLUSTRATIONS 
SPECIFICATIONS 


If you are interested in obtaining the right 
machine for any particular rock-drilling job, 
apply on firm’s letter-head for a copy of 
this new Catalogue 


The ac:ual size 
of this hundred 


oe Catalogue is 
102?” x 8)“ 














BROS. LTD. 


ty 


CAMBORNE - - ENGLAND 






*Phone : 
Camborne 2275 


Grams : 
“ Airdrill-Camborne ”’ 4 \ 
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CTupet’s 








MAKE ENGINES 
LIVELIER 





DOUBLE 
COIL. 
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PATENT 
BRIDGE 


No matter what your engine — Petrol, 
Diesel, Gas, Steam or Compressor — it 
will benefit from Clupet Piston Rings. 
Clupets are the only rings with the 
double-coil that adjusts itself auto- 
matically to cylinder walls as they wear, 
forming a gas-tight seal. This means 
perfect compression all the time, the 
prevention of over-oiling and greater 
all-round engine efficiency. 


Clupets are made in all sizes to fit all 
pistons —so fit Clupets at once. 


AieaRRREY Meese nicer aax@ienciin 


POI CEH, 








Capet 


PUT BACK THE “PULL” 


Sole Manufacturers : 
THE CLEWS PETERSEN PISTON RING a 
aw & ENGINEERING CO. LTD. Z 
West Heath Works, Mill Lane, S 
W. Hampstead, London, N.W.6. A 
Zz 
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WAY 
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2B @ G7 : 
GOVERNOR ae % Petipa << 
PICKERING TYPE, Z Z J Bs) oe ag ) Ae Aw’ i 
and “oh Semals Patent £7 Z S$ t we. . : 
noc ear. = ; a i 
. Jockey Pulley “Abandoned A Aa 2 i —_ ; M 
“ee ist : Eee 
ie ® A. A rAX- a i - a Gir, wh ea ‘ 
Sole Licenseesand Makers 2 ¢ prp.tiAb | 4 | . 2 ” shai, 
POLLOCK, MACNAB riRk* 50N5- ay’ | ‘ 
HIGHGATE, sori 2 ? 
-Shettleston, GLASGOW L > ; : 


Makers Office and Admiralty 











MORE GRINDING HOURS PER DISC / 


DAVIES 
DEMONITE DISCS 


FOR FULL DETAILS 
PRICES, ETC., OF DISCS 
FOR ALL TYPES 
OF GRINDING MACHINES 


SEND TO— 













W. J. DAVIES & SONS, LTD. 


109, WESTON STREET, LONDON, S.E. Il. 
Telephone : HOP 1039. Telegrams : “‘Emery, Berm, London.” 
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GREY IRON PIPING & DOUBLE 


R O D WALLS 


DIE CAST 








gate the special advantages 
of the “SAMKA” Heat 
Transferring Constructions 
for the manufacture of 
modern Apparatus. Both 
these methods—the Double 
Walls and the Pipes—permit 
the highest Steam pressures 
to be used, and are applic- 
able to a wide range of 
modern materials. 


MATERIAL : 
STEEL. 








Two Autoclaves with Agita- 
tors in completely welded 
construction. The shell is 
seamless for an_ internal 
working pressure of 675 Ibs. 
per sq. in. and is ““Samka”’ 
Piped for high pressure 
water heating at 375° C. 


Sound right through 








no scrap—no lost 

















machining time 
: FOR HIGHEST STEAM PRESSURES 














MATERIAL: 
PURE NICKEL. 





«Samka’’ Double Wall 


' A SPECIALITY OF sso or Hida 
ZOWES| 2S 


gninct cae «ete 


otk “ SAMKA ” is applic- 

able to Steel, 
Enamelled Steel, Chrome 
and Chrome Nickel 
Steels, Nickel, Monel, 
Copper, Aluminium, 
Silver, Cast Steel, Clad 
Steel. 


Ny 











Write for full explanatory literature. 


Balfour i 








SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS Go,Lu.| DURTE FOUNDRY # LEVEN Fire. 
CHESTERFIELD 
AAA RT ARE 


LONDON OFFICE: ARTILLERY HOUSE, ARTILLERY ROW, S.W. I. a 


i 
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TAYLOR é & H UBBARD] 


BP co, 9 noel 


























carrying on the business of :— 

THE BEDFORD 
ENG. CO., 
BEDFORD. 





Makers of 


RANSOME MCHY. CO. 


Tar macadam plant 
and other products. 





“a 
j With ring dis % 
charging grab % 
land automatic *, 
peable coiling 


dram for cur- \ 
,rent supply pur- y 
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i Steam Goliath l 
Crane for 














We are makers of all types of 
WEIGHBRIDGES & WEIGHING 
MACHINES. 

Dial or Steelyard Indication. 


The “ASHWORTH” DIAL DORMANT WEIGHER 


Arranged to be fixed flush with factory floor. 
Made in many types, sizes and capacities. 
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PRODUCTION 


AND 


PRECISION 


TIMBRELL WRIGHT 


MACHINE TOOL GENCINEERING COL? 
BIRMINGHAM 4 











E.2 A.ASHWORTH LTD. 


CROWN ENGINEERING WORKS 
STAINCLIFFE ROAD, DEWSBURY. 


SOUTH WALES & 


FFICE 
LONDON ¢ CE 

NEW HOUSE 67-68 HATTON GARDEN WEST OF ENGLAND 

e . > CK ST NEWP rT MON 
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HALL BR@S 


(West Bromwich) LTD. 


EAGLE WORKS, GREETS GREEN, 
WEST BROMWICH. 
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“THERMALL' 


(PATENT) 


High Speed Enclosed Engine 
driving Circulating Pump 


Economy 


over ordinary 
single cylinder 
engine 















“WEE- MAC” 


Self Priming 
Centrifugal Pump 


Capacities 
up to 5900 g.p.h. 


Heads 
up to 200ft. 








Type Pumps 
for all 


general 
purposes. 








We can supply Centrifugal Pumps for 
all capacities up to 50,000 galls./min. 
AND TEST THEM ON FULL 
LOAD BEFORE DESPATCH. 








fe} 
OUUO8 mamma 000080 MEmmED 000080 GREED BOOED 


LTD. 


5£L COMPAR SCOT Ay 


REN FIELD STREET. GLASGOWes 


SIEMENS PROCESS 


J Ss a 





a 














“HALLSIDE” | 
Manufacturers of 
Mild Steel Plates and Sections over « wide 


range for Ship, Boller, Bridge Building and other 
construction purposes. 


Boller Plates. Ordinary and High Tensile. 


Speeial Steels. High Elastic Limit Steel, “Martinel” 
Steel with high elastic limit, High Tensile, Nickel 
and other Alloy Steels. 


Cepper Bearing Corrosion Resisting 
Steel. C.B.S. Brand. 


Steel Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 


Forgimgs of every description. 


Tyres and Axles for Locomotives, Carriages and 
bo cae to the requirements of Home and Colonial 


Rallwa 
Bright Steel Shafting and Turned Bars to very fine 
limits. 


Contractors to 


BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 














sername anc etn ame! 






















STANDARD’S PATENT 


y TRIPLE SEAL 
PISTON RINGS 


specif 







EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 





THE STANDARD PISTON RING & ENGIN! / 
DON ROAD, SHEFFIELD. 


LONDON OFFICE: W. C. JONES, M.L.MECH.E., M.I.Mar.E., 224, Gresham ae 
GLASGOW OFFICE: W. M. JAPP, A.I.Mar.E., 197, BATH STREET. ‘A 


PHONE: 41874. 
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carrying on the business of :— 

THE BEDFORD 
ENG. CO., 
BEDFORD. 








Makers of 


RANSOME MCHY. CO. 
Tar macadam plant 
and other products. 
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We are makers of all types of 
WEIGHBRIDGES & WEIGHING 
MACHINES. 
Dial or Steelyard Indication. 
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The “ASHWORTH” DIAL DORMANT WEIGHER 
Arranged to be fixed flush with factory floor. 
Made in many types, sizes and capacities. 


E.2 A.ASHWORTH LTD. 


CROWN ENGINEERING WORKS 
STAINCLIFFE ROAD, DEWSBURY. 
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‘AND 


PRECISION 


TIMBRELL WRIGHT 


MACHINE TOOL & ENGINEERING COL? 
BIRMINGHAM 4 














Oita cis, Sie ai 


al \ 50 BROS | 


(West Bromwich) LTD. | 


EAGLE WORKS, GREETS GREEN, 
WEST BROMWICH. 
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“THERMALL’ 


(PATENT) 


High Speed Enclosed Engine 
driving Circulating Pump 


Economy 


over ordinary 
single cylinder 
engine 















“WEE- MAC” 


Self Priming 
Centrifugal Pump 


Capacities 
up to 5900 g.p.h. 


aan 


Heads 
up to 200ft. 





Ke L 


Type Pumps 
for all 
general 


purposes. 








We can supply Centrifugal Pumps for 
all capacities up to 50,000 galls./min. 
AND TEST THEM ON FULL 
LOAD BEFORE DESPATCH. 
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LTD. 


__ 
fl COMPAR SCOT 


DYSTREET GLASGOW. 


Oe CN RIE 


SIEMENS PROCESS 
i Bie ef 
ienjaccusuel of 
Mild Steel Piates and Seetions over « wide 


range for Ship, Boller, Bridge Building and other 
construction purposes. 

Boiler Plates. Ordinary and High Tensile. 

Speeial Steels. High Elastic Limit Steel, “ Martinel” 
Steel with high elastic limit, High Tensile, Nickel 
and other Alloy Steels. 

Copper Bearing Coerresion Resisting 
Steel. C.B.S. Brand. 

Steel Castimgs. Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 

Forgimgs of every description. 


Tyres and Axles for Locomotives, Carriages and 
be to the requirements of Home and Colonial 
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Railways. 
—— Steel Shafting and Turned Bars to very fine 





Contractors to 


BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 
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STANDARD’S PATENT 


specify TRIPLE SEAL 


Sp: 


PISTON RINGS 









EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 






THE STANDARD PISTON RING & ENGINEERING {5 
DON ROAD, SHEFFIELD. 22% sure. 


LONDON OFFICE: W. C. JONES, M.L.MECH.E., M.I.Mar.E., 224, Gresham House, Bishopsgate, E.C. 2 


(London Wall 4981) 
GLASGOW OFFICE: W. M. JAPP, A.i.Mar.E., 197, BATH STREET. Phone: Douglas 5357 


PHONE : 41874. 











THE ENGINEER 





Dec. 29, 1939 
























@ “organ 























ee sag a 
¥ Pee ea 
TE 


PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 
MANGANESE BRONZE IN 
CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 
ANTI - FRICTION METALS 


(Copper and Nickel hardened) 
CUPRO MANGANESE - SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON % NEWTON LTD. 


LONGPORT - STAFFS 


PHONE : 7303 & 7304 Stoke-on-Trent. GRAMS: Bronze, Longport. 





On Admiralty List. 
On War Office List. 
On A.1.D. List (Approved Firm) 
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BELTING 


GIVES PERFECT 
POWER TRANSMISSION 


RESISTS HEAT & STEAM 
WATERPROOF - STRETCHLESS 


GREAT TENSILE STRENGTH 


FOR FULL PARTICULARS APPLY TO SOLE MAKERS :— 


FLEMING, BIRKBY& GOODALL Ltd. 


WEST GROVE MILL, HALIFAX En 








LE. wyvprauuc 
CONTROL VALVES 





and incur high 


Leaky hydraulic valves waste ener. 
drop mitre valve 


maintenance. The L.E.H. spring-loade 
will remain tight for long periods. 
The valve is balanced so that even on the highest 
pressures the effort to operate it is only that needed 
to overcome the load on the spring. 

The body is of forged steel; stainless steel spindles and 
seats give long life without trouble, are rapidly withdrawn 
and stripped for inspection and maintenance, as shown 
in the upper illustration. 


Send for our booklet on Hydraulic Valves, No. 104/37. 


The lower illustration 
shows a_ single acting 
valve ; double acting valves 
can also be supplied. 


THE LEEDS 
ENGINEERING 
AND HYDRAULIC 





CO. LTD ‘ RODLEY - LEEDS | 


@ LE.H.5 
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“COMPRESSORS SHOW AMAZING RELIABILITY) 








Double Cylinder 83 x 10 
Type D Compressor 





This is the invariable report received upon ‘‘ Broomwade ”’ 
Air Compressors wherever installed. Reliability, coupled 
with efficiency | and simplicity, is the outstanding feature of 
‘“‘ Broomwade ’’ construction, and results from 40 years’ 
specialisation in the design and manufacture of Pneumatic 
Equipment. 


BROOM & WADE Li. 


HIGH WYCOMBE - ENGLAND 
TELEPHONE 1630 (6 lines) 


The illustration shows part of the installation of **Broomwade'’ Type D Compressors at the famous 
works of Rolls Royce Ltd. 








See illustrated 
Adve. 


_MSLAREN 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE. 
J. & H. McLAREN, LTD., LEEDS, 10. 


TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK ad 


JOSEPH ASH AND SON, LIMITED, 
Kea-street South, BIRMINGHAM. 
















































SUTCLIFFE SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 


LEIGH - LANCS. 
London Office: 66, Victoria Street, 8.W. 1. 


ROYLES 


IRLAM, Near MANCHESTER. 


Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, 4c. de. 


-LIMITED 


F. W. BRACKETT & Co., Ltd., 


Engineers, Colchester. 
Water Screens, Pennell Wylie Filters, 
_ Pumps. Air Compressors, Iren Castings, etc 


STONEBREAKERS 


Crushing Rolls, 
Screens, Elevators and Cenveyops. 
Complete Plants ~s fine onties er Macadam are 


ROBERT BROADBENT & SONS, Ltd., 


Phenix Ironworks, STALYBRIDGE. 
Telephone No. 296. Tel. Address - Broadbent Stalybridge] 


GWYNNES PUMPS LTD. 


HAMMERSMITH, LONDON, W.6, 
MAKERS SINCE 1849 OF 
CENTRIFUGAL PUMPS 
FOR ALL SERVICES. 





























































































R. GOOD Wit & SONS | EwGimeers) L?° 


ANLEY, Stoke 
















SIZES FROM 6x8 
SHORT TYPE TO 
14x16 LONG TYPE 





SINGLE AND DOUBLE DRUM 
HAULING ENGINES. 


EASTON & JOHNSON, Ltd. 


ENGINEERS, TAUNTON, ENGLAND 
“ EASTWALD ” TAUNTON, Telephone : TAUNTON 3146. 








Telegrams : 











BRAITHWAITE 

















resect TANKO 
STEEL 


FOR LIQUID STORAGE 













Braithwaite Pressed 
Steel Tanks combine 
lightness with grezt 
strength —from 220 
gallons capacity 
upwards. 


BRAITHWAITE & CO. 
ENGINEERS LTD. 


22, HORSEFERRY HOUSE 
LONDON, S.W.! 
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MANCHESTER 12 * ENGLAND 
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Wallwork ——— 


THE BEST WORM GEAR 











Typical combined Double Worm and Spur 
Drive for steel works plant. Ratio of 
reduction 2160/1 with speed variation by 
P.1.V. infinitely variable speed gear to 
6480/1 total ratio. 


Wallwork Worm Reduction Gears are 
carefully constructed and rigidly tested. 
Conservative rating enables them to 
withstand heavy overloads and provide 
a smooth even drive with large reduc- 


tion ratios. 
WALLWORK GEARS L™ MANCHESTER 4, 
TELEGRAMS : PHONE : 
FOUNDRY, MANCHESTER. BLACKFRIARS 1801 (3 fines). 





























DIESEL LOCOMOTIVES 





BARCLAY 


FOR ALL GAUGES AND FOR 
ALL CLASSES OF DUTY 


BRITISH DESIGN, MATERIALS 
AND WORKMANSHIP 


BUILDERS OF ALL KINDS OF 
STEAM & FIRELESS LOCOMOTIVES 





A. BARCLAY, SONS & Co. Lrp. 


CALEDONIA WORKS, KILMARNOCK. 














O OG HEAD OFFICE AND WORKS QQ) OJ 
oO MOTHERWELL Oo 


Tel. Address: “ BRIDGE” MOTHERWELL 
Tel. Nuv bers: 40, 41, 42 








BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 

PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 











ROOFS EFFECTIVELY STOP 
WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON NEW ZEALAND ge pe — <r EVAPORATION LOSSES AND 
NEILL, CROPPER & CO. a THE TRACTOR CO. 
ENDS. SLEEPERS. GUTTERS. AUCKLAND DOWION 8 Basson. 4¥D. OF EGYPT S.AE. ELIMINATE FIRE HAZARD. 


oo LONDON ADDRESS: oo 
0 82, VICTORIA ST., S.W.1 oO 


Tel. Address: “MOBRICOLIM” SOWEST LONDON 
Tel. No.: 4183 Victoria 





BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
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Hot rolled / 7 
STEEL / 
STRIP 5 














Rolling, Stamping, Pressing 
Peep Drawing, Cable Armouring, 
exible Tubing, Welded and Close 
Joint Tubing, Box, Baling and Barrel 
Hoops, and all General Engineering 
purposes, from 1” x .030" to 9" x.190" 
an coils ad straight lengths. Narrower 
slit. 






1011 London—Sloane 4533 








UNITED STRIP 3 


Branch of The United Stee! Companies 


THE ICKLES SHEFFIELT 








@ S.42 
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To Factories Act 
Requirements. 
MUSGRAVE STOVES 

are built for economy. 
Economy in fuel, economy 
in attention, and economy 
through efficiency. 


They will keep your Shop 
warm all over at a trifling 
cost, preventing loss of time 
and low output on the part 
of the workmen. 


Easily installed. You can 
have them at work in a few 


days from date of order. 













Telephone : P 
LONDON - Temple Bar 3921/2 Write for catalogue S/4 
BELPAST = =. “feljast 57461 or phone our nearest 
a {fast ° 
CARDIFF - Whitchurch 588 branch for personal inier- 
GLASGOW - - - Rutherglen 289 ° . 
BRISTOL - Westbury-on-'rym 67338 view and advice. 


g. AFRICAN AGENTS: The Dryden Eng. Co., Ltd., Box 815, 
Johannesburg. 


8. AMERICAN AGENT: Mr. Charies P. Dixon, Calle Sarmiento 470, 
Buenos Aires, Argentine Republic. 


SGRAVEt: 
ENGINEERS - BELFAST 


LONDON - CARDIFF - BRISTOL jom= 
MANCHESTER - GLASGOW 




























Budenberg Recorders 








** Columbia” Recording ¢Pressure Gauge 


A clear continuous line, drawn on a chart rotated by clockwork, 
records every variation of either 


Pressure, 
Temperature, 


Draught," or 
Liquid Depth 


Our recorders are made with 8 or 11in. diameter charts to 
give records over a period of 1, 3, 6,12 or 24 hours or 7 days. 
The actuating mechanisms are robust.and yet sensitive. The 
clocks have powerful jewelled movements and are housed in 
dust-tight cases. We also supply Duplex Recorders, Recorders in 
Fume and Weatherproof cases, Continuous Recorders, Wheel 
Press Recorders, Multiple Hydraulic Press Recorders, etc. 


Budenberg Gauge Co., Ltd., 


BROADHEATH, Nr. MANCHESTER 


+] "Phone: Bilston 41264/8. 















... as the 
Inspection 
Engineer 
said after 
examining 
it ! 


It is a mild steel fabricated Fan Casing, electrically 
welded throughout, and it is a nice job. It is typical 
of T.B. fabrication which has fifty years of welding 
research . . . of welding design . . . of experience in 
welding production behind it. That is what earns the 
repeat orders. Send your enquiries. Be the fabrication 
simple, complicated, usual or ‘special '— 


it’s all in the day’s work to— 









THOMPSON BROTHERS 
(BILSTON) \/ LIMITED 


"Grams : Thompson*Bros., Bilston. 
London Office: 25, Udney Park Road, Teddington, 
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REVVO PATENT 
BALL BEARING 
SWIVEL CASTORS 





. are designed and made by 


specialists. There is no centre 
pin to bend or break and the 
whole unit is a sound engineering 
job. Our latest catalogue, giving 
details of a full range of types 
and sizes, will be gladly sent on 
request. 





The Revvo Castor Co., Ltd., 


Archdale Works, Blechynden Street, 
London, W. II. 
Phone : LADbroke 2609. 


also at 

191, Corporation Street, Birmingham, 4 
97, Bridge Street, Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C. 2 











= 





rriction clutches 


ee 
HNSTONE - SCOTLAND 4 











NON - FERROUS CASTINGS 
AND MACHINED GOODS 
“ BIRSO” High Tensile Aluminium Bronze 
CHILLED CAST RODS & TUBES. 


T. M. BIRKETT & SONS, LTD. 








HANLEY, STAFFS. 








— 


STEEL MANUFACTURERS and makers of STEEL 
GS, 














London 
3, St. James’s Square, inion $.W.1 


w. — & SON, 












Globe Works, 
Queensland Road, 











INJECTORS of all classes 
ROMILEY nr. MANCHESTER 





Poe ae a 
Fe Wp losis Tyee-B Arc Werper 


THE VERY LATEST GENERAL-PURPOSE WELDER 


CURRENT-RANGE 2O To 300 amperes WITH 
SIMPLE PLUGGING-IN TO SELECT THE REQUIRED VALUE q 


Compact, STRONG, RELIABLE 
DELIVERY FROM STOCK 


Holmes Product 


poser Ta 


AR 








. REYROLLE ‘: 5 HOLMES:.. 


HEBBURN-ON- TYNE. ENGLAND 


Telegra “REYROLLE. HEBBURN.” Telephor JARROW € 


i @) \|@1@) ) i ©) ot ok | Ol ara - Fae = 1 ©) © AA 9 a 


bl -1@) GY, .ol@) all eae tl 4 ee Mo) |e le), | 








MOTORISED, CENTRALISED CONTROL BULLS METAL & MELLOD CO. LTD. 


x Glasd wr.e 
elold Vokes. Telephones: Beststoun 2318 and 0 


We illustrate a 4’ 0” all electric} 29; BULL'S} AL. Pro Dare, Sheets, Pump Bods 
radial with 4 feeds and 8 speeds mEiorD ( c, Condantet Stays nod Plates, 
of spindle, capable of drilling up mee set Se Plates, Bars, Sheeta, Valves, &0. 
to 24” and boring up to 5”. 












BRONZE —Cast, Rolled, F to 
WHITE METALS ‘Tempaito, Babbitt, Plastic, &0. 
Stop, Start and Reverse can be 
effected at any speed by an 
electric switch on the 
saddle. 


All controls are cen- 
tralised and are within 
reach of the operator 
in his drilling position. 
See list E17 for further 
information. ° 














ABBOTT & CO. newark) LTE 


Kitchen & Wade Ltd.| fis a= : 


HALIFAX - ENGLAND 








DRILLING & BORING 
SPECIALISTS. 














4 0” EI7 MACHINE. 
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is one of the characteristics which helps 
to uphold the popularity of Mather & 
Platt Pumps, whilst without exception 
each one of the many hundreds of 
Karntclog Pumps which we have manu- 
factured and installed has fulfilled our 
guarantee of unchokeability. Every 
pump is specially designed for the 
specified duty, and subjected to a full 
load test before leaving our works. 
For pumping crude sewage, heavy 
paper stock, slurry, viscous liquors 
and liquids containing suspended 
solids, rags or fibrous materials, specify 

































MATHER & PLATT LTD. 


PARK WORKS MANCHESTER, 10 
PARK HOUSE : GT.SMITHST. : LONDON, S.W.1 








KINDLY NOTE OUR NEW ADDRESS :— 
BERESFORD AVENUE, WEMBLEY, MIDDX. 
Telephone :—WEMBLEY 4426 (4 lines). Telegrams :—DIESELMOT PHONE LONDON. 











a Pp —WHY “BURN DAYLIGHT”? 
* * * 


BLACK OUT YOUR ROOF LIGHTS WITH THE 


KENBRO 


ROOFING SCREEN 


which gives % normal daylight when open, and 
affords a complete black-out when shut. Easy to fit 
and 100% efficient, the KENBRO screen is supplied 
in units of 9 ft., of untearable material and completely 
stormproof. The small diagram shows the method of 
closing. In every way a permanent job. Send your = 
enquiries to: 


KENDRICK BROS. LTD., roTreRY TANE, "OPENSHAW 


"Phone : EASt 0463 






ot 
S 





3 
,» MANCHESTER, !! 


Telegrams : “DOVETAIL,” Manchester 
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| Not an expenditure— een 
Y Save th, FE 


NSOMES P 
eels but a shrewd Dy et agg ROO 
caigned for : The een Months 
alia investment | rc, “27 ea 
U is depo $ Sly remunerat; 


e wo k 
ger Stati rk in rai 
Ot be lower, ame Iway 



















“a3 ELECTRIC INDUSTRIAL TRUCKS 
RANSOMES, SIMS & JEFFERIES, LTD., ORWELL WORKS, IPSWICH 


ROUGHT IRON OR STEEL TUBES 
for the conveyance of Steam, Water, 
Gas or Oil. 


OMMBES hci 2 moun LNA @. 























onsult ISLER & be CO vines: 


[an they are at your service for all matters appertaining to 






ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 

PLANT, SHAFTS, HEADINGS and all other work concerning 

| Phone : INDEPENDENT WATER SUPPLIES, also TEST BORINGS © Branches at 
WA Taian SINE for foundation exploration, etc. aera ey ee 

















C, ISLER X CO. LTD., 33, sear LANE, SOUTHWARK, LONDON, S.E.1 


P. & W. MACLELLAN, LIMITED, 


HEAD OFFICE : 


orpes: sins. & LUTHA WORKS, G LASG OW. 129, TRONGATE, 


PITHEAD GEARS, 
TANKS, MARINE GLASGOW, C.1. 
SLIPWAYS, LOCK- ; 
GATES. JETTIES. "Tel. No. : BELL 3404 
5 Tel. Add.: MACLELLAN, 
GLA 


























SGOW. 





STRUCTURAL STEEL- 
WORK of every 
description. 


LONDON OFFICE: 
CLUTHA HOUSE, 
10, PRINCES STREET, 
LONDON, S.W.1. 





MANUFACTURERS OF 
STEEL RAILWAY 
WAGONS, BUFFERS 

AND SLEEPERS. 


Tel. No.: WHITEHALL 6024. 
Tel. Add.: MACLELLAN, PARL. 
LONDON. 





CODES: 
Al, ABC (4th, Sth & 6th Eds.) 
LIEBERS, WESTERN UNION, 
MARCONI, BENTLEY’S, é 
INTERNATIONAL, WATKINS © — 
AND ENGINEERING. 4 


Bridge over the River Findhorn, near Forres—270’ 0” centr: f bearii 
8 EE Oe seetierieemeeaneemsennesrceereeteeeteeceteeeeeeegit 


CONTRACTORS FOR 
RAILWAY PLANT AND 
STORES OF EVERY 
DESCRIPTION. 














Electric Welding. 











‘ 








4 
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“Sante 
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Abbott & Co., et: 
Alexander. H., 


J 

perry, H., & Co., Ltd. 

B n & Newton, Ltd. 
Birkett, T. M., & Sons, Ltd... ssbegon 








British Trane Co.. Ltd.. 

Broadbent, R.,& Son, 

Broom & W Ltd. 
Brotberh 


|. P., Ltd. ( . fil 
Brown, D., é Sons (Hudd.) Ltd. 14 
Brownlie & Murray, 
Bruce Pecbies & Co., Ltd 
— 7 trical Enginee: 











INDEX TO ADVERTISEMENTS. 


Cc 
Clar 





Cowans, lon & Co., 29 
Onn Bros, "Conne "Division, 

ona men, ti spabgbbessentabee 
Cull, W. B., & Sons. 


Darwins Ltd. 

Davies & mer Ltd. 
Davies, W. J., ns, Ltd. 32 
Davy & Valtea Binge Co., Ltd. 27 
Dawson & Downie. 
Drysdale 





éilison SGML Choaseracses 
Ellison ‘Tnsulations, Ltd. 
Ellison, W. T., & Co., Ltd : 
English Electric Co., Ltd.... 
English Steel Corporation, Lid. 19 


Fielding WF, Platt Ltd. bg i 
4 ening kb & Gocdalt ‘Ltd. 36 





















etals Ltd. 11 
Frangois Cementation. Co., Ltd 43 


Garda & CO. ..sseccvccceeeseeesee 44 
Gascoigne, G. H., Co., Ltd. ...... 20 


Gibbons Bros.. Id. . 


ee eeeensesece 


Glenboig Union Firecia; y Co., 
Ltd 


Hall, J. & E., Ltd. 
Hall Bros. Ltd. . 


Holden & Brooke, Ltd. 


Holroyd, J.. 
Horseley Bridge 
Piggott, Ltd. .........-ccceceenee 
Howden, J.. & Co. (Land), Ltd. 
Bacon, J. & Co’s Successors, Ld 
n, R., Ltd. ink 
Humasinens, J.H., & Sons 
Hurst, Nelson & Co., Ltd. 





International Combustion Ltd. 
Ince fer king BaOly-<ote 

Isea Foun undry Co.. pat. 
Isler, C., & Co., Ltd. .. 


Jackman, J. W., & Co., Ltd. ... 
Jenkins Bros., SHAS ciation casks 
Johnson, W.. & Sons, Li 

Jones E. H. Ltd. (cover) 











is 
Head, Wrightson & Co., Ltd.... 
Henderson, J.M., & Co., Ltd . 40 
Herbert, A., Ltd. ...----+02-+200++ 3-4 
Hodgkinson, J. (Salford), Ltd.... 7 





22 
26 
17 
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Remoee Engineer’s Year-Book 
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Kendrick : SS ES 41 
Kestner Evaporator and “Engg 
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Sonat Sutcliff & Gell Ltd. 
Loudon Bros., Ltd. 


oer 


Pd 
ue 
Te 
ef 
Ei 
88 


fcLaren, 

CL, @ Rapethon one 
fechans Limited Seti 
are - Brodie 


SEERES 


Mi Manufacturing 























Musgrave ining 


Noble & Lund, Ltd. ............... 26 
Northern ees Co., Ltd. 18 








PAGE 
Paterson Raginesing On. nee 40 
Peckett & Sons, Ltd. - 22 
Peebles B. & Co., Ltd. 
Perry & ., Ltd. . 








is Boy 


» & Sons, Ltd. 











Pickering, R. Y., & Co., Ltd. ... 23 
Pollock, b & ighgate eae 
Priest: BeOS... GAB, svacosenreve 








& Co, 
Sheepbridge Stokes Centrifugal 





pe aay eet: : Spice 





Taylor & Chalien, Ltd............ 30 
Taylor & Hubbard, Ltd. ......... B4 
Ti Institute of Great 
on EEE IO 44 
Thomas & Bishop, Ltd. ......... 26 
Thompson Bros. Ltd. ......... 2-39 


Thompson, J.( Wolverhampton), 
44 


rtd. 
Timbrell & big od Machine Tool 
& En; Co. Ltd 






Tonks, Jon, & Co. 

Torbay Paint Co., Ltd. 

Turner, G. R., Ltd hol 

United Steel Co., Ltd. .........-+. 39 
-| Vaughan Crane Co., Lid......... 5 


Walker, J., & Co., ‘ae (cover) ili 
Wallwork 33 





Co., Ltd. 
Woodfield’s Hoisting & Mfg. Co. 
Ltd. 








Castings Co., Ltd. ............... 33 
Silentbloc, Ltd. ....2....1. :. 16 
Simon, H., Ltd............ os S64 
Sisterson, E., Ltd. ..... eS 
Smedley Bros., Ltd................ 24 
Smooth-On Manufacturing Co. 5 
Spencer-Bonecourt, Ltd. ......... 44 
Stanelco Products...............++ 

rd — Ring & Engi 


h fee a | Bros., 








DIAMOND 


CONCRETE 





Messrs. Hedley’s Factory, Trafford Park, Manchester. 


Approximately 8,000 


square yards of 


DIAMOND 
BETONAC 
STEEL 
CONCRETE 


were laid to floors of 
the premises illustrated 
to withstand the very 
heavy wear of steel-tyred 
trolleys and the like. 


Special prices to the 
Trade for floor harden- 
ing material which 
can be laid by General 
Contraciors. 


* 


| FRANCOIS CEMENTATION CO. LTD. 





BENTLEY WORKS, DONCASTER YORKS. 


"GRAMS: FRANCOIS, DONCASTER. "PHONE: DONCASTER 54177/8 











SUPERHEATERS 


SUGDEN, 





Tr. 


OF BOILERS 


LTD.. 
180, Fleet St... London, E.C.4 


See Advt.—‘“‘ Engineer ’’"— Dec. I. 


FOR ALL TYPES | 
' 











WooorieL 


CRANES & 


HOISTING MACHINERY 





SAMUDAS WHARF - 
PHONE - EAST 


LONDON -€E- 14 
5495 


D 























MCL 
POOL LANE. 


TOMMY PINS 


to the specific require- 
ments of our customers. 


Makers of all types of 
repetition products 
from the bar in all 


metals. 


aoREPETITION L® 
LANE, LANGLEY, BIRMINGHAM 




















CHAINS & 









‘CHAINWHEELS 


PERRY & CO.LID, Bresinchame 
























delivery inspection at your works. 


DESIGNING @ PATTERNMAKING 


MACHINING AS REQUIRED 


Avoid delays, eliminate waste and reduce 
your machine shop costs with Summerson’s 
sound, accurate and clean Steel Castings. 
Make full use also of Summerson’s Service, 


including advice upon design and after- 
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SITUATIONS OPEN 


ORKS MANAGER and ASSISTANT WORKS 
MAN. a bens titel me Branch Works. 
lence is — — be 


Managerial experi 

ven to those a) SS LOW 
foun work Apply Saas DUTY ALLO 
Ltd., Slo envelope “8.8.” 








ESIGNER DRAUGHTSMAN for the mechanical 
peat of electric furnaces (arc and resistance). 
experience essential—Ap; Wy; ei age, 


Previor 
ualifica cations, and salary req 
Engineer Office » 28, tg > BH Wed. 


Sir wo and junior DRAUGHTSMEN apg 
for work in the pees Ee plant section of the A 
ing ing and progress Se eninehe saath eniante eaut crest 
an ve situations a le applican 
referab. enced in this c of a Candi- 
tes should of —- nationality, Reply. | 
age, experience, and salary riginal 
and references should not be forwarded), ~~ 9235, withe 
Engineer Office, 28, Essex Street, London, 2 2. 
A 








SITUATIONS WANTED 





XPERIMENTAL ENGINEER and DESIGNER, 
29, B.Sc., 5 years’ works, 2 years D.O. and 5 
years experimental work on high-speed oil engines, 
fuel injection equipment, aero engines, an and accessories. 
Used to supervisi: staff.—Address, P2396, The 
Engineer Office, 28, Street, London, Wed, 
B 





RODUCTION ENGINEER. Planning, and 
tool design, a estimating. Sa aR 
responsibility. Wide lence, including 
oe Ear tool, Wo —y make —— geterally 
useful.—Adress, Engineer Office, 28, Essex 
Street, London, W.C.2. ‘P2397 B 





PARTNERSHIPS 





Q™arz. Engineering Firm, dentin, ¢ reiises, 
WANTS active PARTNER AMALGAMA 

TION with another Firm of same caeadinn, een, 

a, Rae Engineer Office, 28, Essex Street, London, 
Cy 39 0 





EDUCATIONAL 





ones Be rep COURSES for all the 
Examinations of the cig Civil Engineers, Inst. 
conducted by 


Mech. Engineers, ¢ ea. 

Mr. TREVOR W. PHILLIPS, B.Sc. Hons. (Eng.), 
Assoc. M. Inst. C.E., etc., 65, Chancery Lane, London, 
W.C.2, Full particulars sen on request. 


AUTHORITATIVE 
TRAINING IN WAR-TIME 


Study at HOME with The T.1.G.B.— 
free from black-out and travel difficulties 
Students of The T.1.G.B. have gained 22 FIRST 
PLACES, 403 passes out of 415, and a Pass Percentage 
of 97% in recent examinations for A.M. Inst. C.E., 
A.M.1. Mech. E., AF, 
A.M.1.Chem.E., "C. & G., etc. Write to-day for “‘ The 

eer’s Guide to Success an Sans ie the 
world’s widest choice of 





covering all branches—Civil, Mechanical, Electrical, 
Aeronautical, Automobile, Building, Chemical, Gas, 
Wireless, etc., and w! gives Regulations 

Institutions and 


admissi the Ri 

Extminatons The TL. G.B. guarantees training until 

THE HE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 

76 Temple Bar House, Fleet Street, E.C.4 

Founded 1917 20,000 Successes 





PATENTS 


INGS PATENT AGENCY, Ltd. (B. T. KING, 
A.l. Mech. E.), —- —_ Advice, ty Hand 
book and Consultations free.—. Queen Victoria 
Street, London, E.C.4. "Phone, city 6161. 56348 








E PROPRIETOR of BRITISH ag 

No. 437880, dated May 29, 1935, relating to 
“ Braking Ap ratus, Po desirous of entering into 
arrangements by way of a LICENCE or otherwise on 
reasonable terms for the purpose of exploiting the 
above Patent and ensuring its practical working in 
Great Britain. Inquiries to SINGER, EHLERT, 
STERN & CARLBERG, Steger Building, ‘Mlinois. . 

H 





HE PROPRIETOR of BRITISH PATENT No. 
456038, dated May 25, 1935, relating to “* Piston 
Ring Expander. i is desirous of entering into arrange- 











ments by way of a LICENCE or on reasonable 
terms for the of the above Patent 
and ensuring Britain. 


CABL- 


as to 
BERG, Steger 9207 H 





HE PROPRIETOR of BRITISH PATENT No. 
381558, dated March 16, 1931, Sayer § to 

* Lubricating Systems,”’ DESIRES to \GE by 
LICENCE or otherwise on reasonable terms to exploit 
the above and ensure its practical working 3 Great 








Britain. pane to SINGER, eg ee TERN, 
AND CARLBERG, Steger Buildings, C hicago, Minos 
FOR SALE 
FOR IMMEDIATE DISPOSAL 
at the Works of 


Raleigh Cycle Co., Nottingham 


FOUR MODERN CROSSLEY-PREMIER 
DIESEL ENGINES AND D.C, GENERA- 
TORS. Consisting of :— 

TWO 500 H.P. 4-cylinder Horizontal CRUDE-OIL 
ENGINES ~ Crossley-Premier, speed 214 r.p.m., 
electric light type fl ywheel, Oft. 5in. by 1ft. 4in. ; 
with tina direct coupled * 330 kW 
G.E.C. GENERATORS, 400/440 volts D.C. 

ONE similar set, but 380 B.H.P. ENGINE at 250 
r.p.m., direct coupled to 220 kW D.C. GENERATOR 
as above. 

ONE similiar ENGINE, 330 B.H.P. at 250 r.p.m., 
— with extended crankshaft, connie rope 
Bro ley for industrial drive ; direct cou through 

a friction clutch to 100 kW GENERATOR as 


Fs with Starting Sets by Crossley-Premier. 
MUST BE CLEARED IN 4/5 WEEKS. 
SPECIAL PRICES FOR DELIVERY DIRECT 
FROM SITE 


For Drawings, ——— and Inspection, 
apply :— 





GEORGE COHEN SONS & COMPANY, 
LIMITED, STANNINGLEY, LEEDS 





CHARLES GRIFFIN & CO. LTD. 


RECENTLY PUBLISHED 


BRIDGE CALCULATION 
AND DESIGN 


(FOR STEEL BRIDGES) 


By DAVID Y. HILL, A.M.Inst.C.E., 
A.M.inst.Struct.E., A.M.inst.Mun. & County E. 
English steel bridge designers have been handi- 
capped because of the lack of text-books dealing with 
the theory of structures as applied to English practice. 
lt has been the endeavour of the author to place 
before the d and desig the simp! and 
most practicable methods of bridge calculation and 
design. To enable the student to realise the necessity 
for a thorough knowledge of graphic statics, this 
method has been applied to all types of bridge trusses 
irrespective of web triangulation. Stresses have 
been calculated by the approximate method, by 
influence lines and by moment table. Latter has 

been applied to the British Standard Loading. 


CONTENTS: Forces, Centre of Gravity and 
Moment of Inertia—Bending Moments and Sheer 
Forces in raphic Statics—Stresses in Simple 
Structures by Calculation—influence Lines—Stresses 
by the Moment Table—Determination of Equivalent 
Uniformly Distributed Load from Wheel Loads— 
Working Stresses—Plate Girder Design—Truss Bridge 
Design—Deflection—Arches—IND DEX. 


Medium 8vo. Cloth. Pp. ix-+274. With 
Frontispiece, 13 Plates, and 290 other 
illustrations (including 21 Large Folding 








Diagrams). Price 25s. net 


FROM CATALOGUE 
FIRE and EXPLOSION RISKS 


CONTENTS: PART !: Fires and Explosions of a 
General Character—PART Il : Dangers caused by 
goartes of sof ans ond and Heat—PART Ill: Dangers caused 
by Gases—P, : Dangers in Various Establish- 
ments—PART gers of ba fay Industrial 
Materials—PART Vi: Dangers caused oy ricultural 
'roducts—PART VII: Ges MS produced by Fats, Oils, 
Resins, and Waxes—P. Vill: oe oe Ay Petro- 
leum, Mineral Oils, Ton, etc. : Dangers 
proccss | by Alcohols, Ethers, rs Ad ‘Liquids— 
Dangers produced by Metals, ~~ aay 
Acids or Salts—PART XI: Dangers caused by Light- 
ning, Flashing and Lt ee Materials, and Bengal 
Lights—-Appendix—I 
By Dr. VON Sereanre. Translated by 
Third Edi 


Cc. T. C. SALTE ition. In Large 8vo. 
Cloth. Pp. eR Price 18s. 


OUTBREAKS OF FIRE 


By SIDNEY GOMPERTZ No tyr F.S.L, 
A.M.Inst.C.&., M.1.Fire.E., e 
CONTENTS: PART !: Natural ny Legal and 
General Matters—PART Il: Fires—PART lil: Means 
of Suppression, Material and Personnel—PART IV : 
Fire Prevention, Panic, Construction of Buildings— 
PART V : Miscell 4s di INDEX. 


net. 





Second Edition. In Medium 8vo. Cloth. Pp. 
i-xii +543. With Frontispiece, Plates, and 348 
illustrations in the Text. Also many Tables. I6s. net 
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DRURY LANE, 





LONDON, W.C.2. 








HYDRAULIC RIVETTING MACHINE, suitable 
for 1500 Ib. working pressure. Cap tft. 10in. 
Ram 10in. dia. For further information apply, 
WILSON, BOILERMAKERS, Ltd., seems oe 
@ 





Aone Combination CAPSTAN ee. 
£350. Archdale eae 


MACHINE motor driven, almost new, 

Sin. bar all-geared flat TURRET TATHE } b Jones 
and Lamson, £200 ea One 2}in. Acme 

£150. POTTS, 105, Alcester Road South, Birming! 


(oa 18in. by 168in. Plain Parallel 
Cylindrical Grinder, _self- eee oe in 
practically new reser a Inspect tractive 
rice (subject ior sale), “ckOMGh “COMES, 
ONS & C tte, tanningley, Lee 5048 








RANKLEY SANDPITS, Ltd. Rubery, 
have, the > following plant for cule. 


Inspection invited, what 
2 and 3-ton STEAM CRANES by Smiths. 
2 GRABS ty Priestman. 
40 H.P. DIESEL ENGINE by Gardners. 
18 H.P. DIESEL ENGINE by Listers. 
ir PETROL TANK 4. PUMP. 
BLOWEBR by Keith Py ag 
Broad-gauge Rails, Rail Dogs, Fishplates, Belting, 
] Shaft , Pulleys, Lighting Set wit. 


] Cable and 
SM TOOLS, &. 














92274 





=. Ls Pag ge 
ee to 7a 
olborn, W.C. 


(Opposite Gray’s 
Poss LEVELS. 
Wed on age ig ECON aan 
KSONS, Holborn, W.C. 
eo ae 's eK Ex. 





‘PHONE 98 STAINES 


Modern enclosed TWIN COMPRESSORS, :_~ 
driven, rod vo. D.C., & Lancaster in. ~~ 
8in. and 7: in. by 7in. and prey be 00 Ib. w. 

140 LLP. Huston Twin Cold Starting OLL ENGIN 

165 kW Belliss 220 vo. D.C. ST. GENERATIN G 


SET. 
400 kW Mirrlees SURFACE CONDENSING PLANT. 
MARINE BOILER 9ft. Qin. by 8ft. 9in., 150 Ib. w.p. 
Steel SECTIONAL TANK 35ft. by 20ft. by 5ft. 
Wier REED PUMP 10}in. by 7in. by iin, Admiralty 


Hakny H. GARDAM & CO., LTD., STAINES. 
8919 4 








REPANNING MACHINE for Tube, Plates 
Admits Plates Oft. ag by 


cnn 7ft. “Traverse 8ft. 

oL I. seat for Motor. Makers ampbells & Hunter.— 

Apply a OF NETHERTOR » Ltd., ae. 
y; 





4 B.H.P. TWIN SUCTION GAS ENGINE by 
Ruston & Hornsby. Cylinders 19}in en 
27in. stroke, 185 r.p.m. Makers Ref. Size G.P.C 
Class G-Z, No. 118974. ‘Apply, IZONS & COMPANY 
LIMITED, Albion Works, West oe aoe ‘ 


AUCTIONS 





HENRY BUTCHER 


& CO., 
Auctioneers, Surveyors, 


and Valuers. 





Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS, 
PLANT AND MACHINERY. 





63 and 64, Chancery Lane, 
LONDON, W.C.2. 
HOLBORN 8411 (10 lines). 





BUSINESS and PREMISES 
(For Sale, &c.) 





TOR near Oxford Circus, spacious, well lit 
BUILDING of 3020 sq. ft., comprising ground, 


first, and second floors, ce’ ‘heat , Modern con- 
veniences, use of Air-Raid Shelter. Recently re- 
ca i pe Suitable factory, work- 


show- offices. Moderate 
ELLIOTT, SON, Al AND BOYTON, 6, Vere St: treet, 
don, W.1. 9233 





MACHINERY, &., WANTED 


LFRED HERBERT PAY BEST 
PRIOKS for or S6COND-WAND MAGHIN TOOLS 





in ition, by 
tite, wire, or ~ ng 9 and our representative will 
"Phone: 8781 Coventry; Telegrams: “ Lathe 
Coventry.” ei 1002 F * 








zona & BLISS No. 8 Bench Power Press. 


ITTER Power Guillotine for cutting lead. 


High- Power Guillotine, capacity 12}in. by 14G. 

Power Folding Machine, by D. SMITH, capacity 35in. 

wi by 22 gauge, specially ‘suitable for Tin Trunk 

Work, &c. 

EE & CRABTREE No. 18 Inclinable Presses, 
with dial feed, 1jin. stroke, dial plates have 


10 and 20 ago 
eo 0. 5k Geared Punching Press, Stiles type, 
Sain stroke, 25}in. centre to back, bed 21lin. by 
18in., 5¢ tons. 
EENE Power Triple Geared Bending Brake or 
ogy Machine, capacity 49in. by 3/16in. 
Weight 40 cwt. 


Power Geared Angle Bending Machine, takes sheets 

33in. \ wide by 18 gouge, fi fitted with back pongo a. 
-operated Angle Bending e, max. 

of sheet 22¢in. 

About 194 size Geared Power Press. Stroke 3}in.° 

Pressure mn. 
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Hand-operated Guttering Machine, len; 
a hog fitted with front and rear folding win; 


cwt. 
Tools. New.and used. a 
description. Attractive prices. 
Lrp., 
359-361, EUSTON ROAD, 
LONDON, N.W.1 





F. J. EDWARDS, 
Telephone : EUSton 4681 (6 lines). 


A™s AFT FIRM REQUIRES No. 2 standard or 
Rikcneed BROWN & SHARPE AUTOMATICS. 





Address, 9175, The Engineer Office, 28, Street, 
mdon, W.C.2. . 9175F 
Nosman POTTS, 105, Alcester Road South, 
Ingham ae the best prices of all for 
SECONDHA 


HINE TOOLS, any condition. 
9182 F 





ANTED: Small Engineer’s BLUE-PRINT 
MACHINE, rat “Corona”’ type, 

ible.— Address, The E fice, 28 

ssex Street, Tanne W. 0.2. 5049 F 





ANTED: 500 yards of 18/20-Ib. a 
Wiis coc cet cae 
gauge, 

Twelve l-yard double-side TIPPING WAGONS 


of the above to 9226, The 
x Street, London, W. as z, 


for 24! 


in. gauge. 
Please offer all or 
Engineer Office, 28, 





IN. and 5/16in. Alfred Herbert self o 
HEADS 4  —? GUES 


DIE 
AND 
CHRIMES, Ltd. 242 F 





Spencer - Bonecourt 
Patent Waste Heat Boilers. 
82, Farringdon Strest, London, 1.0.4. 





SUB-CONTRACTING 
WANTED 


MALL FEABT equipped for _ turni 
Oe aatin drilling 0 assist. in contRact ioe 
Phone Cler! 3308, or ay dress, 9246, 

Office, 28, Essex Street, London, W.C. :™ 











OFFERED 
R* UIRED FIRM who would undertake manu- 





acture of Machines from half ton to 
ee with own foundry and poe Ay shop, which 
A table for general engnering sg and 
saulpped with modern plant.—Address, 5053, The 
Engineer Office, 28, Essex Street, London, Wed. 
Mo 


A een Ae ES 
PRECISION MACHINERY 


lactory. lease 
HENRY MILNES LIMITED, Machine Tool Works 
Ingleby Street, BRADFORD, Yorks. 








JOHN THOMPSON 
(WOLVERHAMPTON) LTD. 
WOLVERHAMPTON 


STOCK BOILERS 


*“* JOHN THOMPSON ’’ DISH-ENDED 
{LANCASHIRE BOWLERS 


Code Working 
Word No. pis” eS Pressure Despatch 
SOKES 4 6’ 6° x 24°0° 150 lbs. Immediately 


FLAT-END LANCASHIRE BOILERS 


SOIPZ 1 70% x 28'0° 160 lbs. 6 weeks 
SOILV 1 6’ 6" x 24’ 0" 160 Ibs. ~ 


“« JOHN THOMPSON ’? DISH-ENDED 
CORNISH BOILERS 


SOEIJ 1 6’ 6” x 24’ 0° 140 Ibs. -onmatind 
SOKGW 1 6’0° x 20’ 0” 1650 Ibs. 


FLAT-END CORNISH BOILERS 
SOKIW 1 5’ 6’ x 18’ 0" 150 Ibs. 6 weeks 
SUPER-ECONO MIC DRY-BACK EOJLERS 
Patent No. 429383 
SOLVK 1 8’ 6° x 11’ 6” 160 lbs. 6 weeks 
30LDT 1 ee x we 100m 6 weeks 
OLEU 1 8 6° x 4’ 0” 160 ” 
OLKA 1 76 & xiao 199 Ike ” 
SOMEW 1 7’ 0° x 12°1" 120 Ibs, Immediately 
SOMOG 1 8’ 0% x 10 0” 100 Ibs. » 
“ JOHN THOMPSON ”’ VERTICAL 
ECONOMIC BOILERS 
SODON 1 7'0° x 14’ 0" 120 lbs. 6 weeks 
SOJNZ 1 6'0" x11’ 0" 100 lbs. Immediately 
SODUT 2 4’ 6° x 10'0” 100 Ibs. 6 weeks 


LOCOMOTIVE BOILERS 























SOIVE 1 16’ 10° x 4’ 5° 120 Ibs. 6 a 
SOISE 1 16’ 0° x 4’ 0° 150 Ibs. 
SOIUD 1 14’ 9 x 89” 140 Ibs. » 














MACHINE WORK 


Turning, Facing, 
Grinding, etc. 
Planing up to 12’ 0” x 4’ 0” x 4’ 0” 
Welding and Constructional 
Work, 
EXPERIMENTAL WORK. 


ROSSER & RUSSELL LTD. 


QuEENS WHARF, HAMMERSMITH, W. 6 
Phone: RIV. 4416. 


Switches & Crossin: 


Lee ne WATER CRANES, T. 


Ro roman and ROOFS. 


Isca UNDRY dont Ltd., N Mon. London 
ne 88, Victoria Street, 8.W. 


INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 T 











’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER, Ltd., LEEDS. 





Printed in Great Britain f 
GEORGE Ravens, tab, 05 ised 12 Rose 
London, E.C.1, an iblished ly 
RONALD VAUGHAN, st ENGINEER Office, 2 
Street, S in the parish of St. Clement jens 

the county of tiadlesce, 24/3 
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ADVANTAGES 

. a pf Infinitely Variable Machine 

SROFTS wri ; Speeds at will 

Entirely Self Contained 

STANDARD ’ 
VARIABLE SPEED \ | Immediate Change of Speeds 
LATHE DRIVE whilst running 
APPLIED TO Absolute Reliability 
EXISTING Standard Drives up to 100 
LARGE FACE h.p. and for Speed 
unre Let : Ratios up to 121 


















Speed of Output 
Pulley Infinitely 
Variable between 
800 and 

(33: RPM: 


CROFTS cencineers) L> BRADFORD 


LARGEST MAKERS OF VARIABLE SPEED DRIVES 

















NATIONAL EMERGENCY! 


Valuable time may be lost if breakdowns 
occur due to the use of inferior packings. 









gree 


"HIGH-PRESSURE COMPRESSORS 
FOR AIR AND GAS 


In 1876 Mr. Peter Brotherhood patented a four-stage water-cooled high-pressure 
air compressor. During the 63 years that have passed, the Brotherhood high- 
pressure compressor, in all its many forms and sizes, has built up a reputation 





“LION” PACKING has a world-wide without equal and now covers as wide a range of capacities and pressures as 
that produced by any firm in the World. 
reputation for QUALITY & DEPENDABILITY. There is also a complete range of Brotherhood Compressors for low and medium 
pressures (up to 500 Ibs. per square inch). 
j The illustration shows part of the compressor house 


E No. I. 2 in a large chemical works, where the process calls 
WRITE FOR CALERA . | for a pressure of 250 Atm. 
The six Compressors shown, driven by Brotherhood 


Steam Turbines, with six other similar units, absorb 
a total of 30,000 B.H.P. 













Phone: WOKING, 2255. 

















PETERBOROUGH 
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The Engineer 


28, ESSEX ST., LONDON, W.G.2 7 Dec. 29, 1939 
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I a re IS a cclaa na 


BOILERS 


Made throughout in 
our own works 


ifaw 
i2SS3s Gea 


Pa 
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We do not merely design and assemble parts 
which are “‘made-out "we ourselves make 
throughout in our own large and well 
equipped shops the units which compri 

steam generating equipment of modern 
power stations, in which: we specialise. 


We are thus able to hanes Ses and full 
responsibility for the design, quality of 


material, workmanship “ee 


The illustrations show items of © speci::l- 
purpose. equipment in our works — an 
indication only of our unrivalled resources. 


Reading from top to becit™ the photographic 
reproductions are of ‘the Foundry, Steelworks 
Department, Pipe Work Department, Stoker Shop, 
and a part of the Boiler Shop. ~ 


JOHN THOMPSON 
WATER TUBE BOILERS LTD. 


WOLVERHAMPTON 


Also Footscray, Australia 


A SUBSIDIARY OF THE JOHN THOMPSON ENGINEERING COMPANY LTD. 








